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EDITOR'S INTHODDCTION 

On page 243 the author of this book puts his finger upoa 
one t^ ike weaknesses in the present situation i^ardjng 
industrial education, and at the same time pcnnts out one 
<A the most fruitful fields of effort. He says, "One of the 
great problems connected with vocational education is the 
systematic tjaining of a sufficient number of instructors for 
existing and proposed vocational schools," The lessons of 
our industrial miprq>aredneBs as revealed by the war have 
not been lost; never in our history has there been such a 
keen realization of the dependence of production upm skill, 
and the part that wise methods of training can have in cul- 
tivating skill. A few years ago we were gteatiy ctmcemed 
about supp^ring skilled workers; now we realize the equal 
necessity of truning men and wtnnen to utilize the skill 
which the workers bring to their daily employment; hence 
the danaDd ^or training fOTcmen and en:q)loyment man- 
agoa. In our wajrs and means for meeting these increasing 
demands we are at once ftntunate and unfortunate; fortu- 
nate in adequata financiaJ si^qxHt for sound instructor 
truning plans; unfortunate in a shortage of people to or^ 
ganize and direct them, and doubly unfortunate in a lade of 
organized practical material for use in instructor (teadier) 
training classes. 

Teadier-training undo* the terms of the Smith-Hu^es 
Act occupies a unique position in that a considerable amount 
vi mtmeiy m^ be made available at the very oiitaet of the 
woi^ — a condition which has rarely existed in American 
educational history when 'new types of education have be«i 
proposed. ^. The law itself mains an allotment of mtmiyjo 
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vi EDITOE'S INTEODDCnON 

every State for teacher-trwiiing in the fielda of agriculture, 
home economics, and trade and industry; it provides that 
not less thMi twenty per cent nor more than sixty per cent 
c^ the whole diall be expended in any one of tiie three fields, 
and further provides that every doUar of Federal money so 
expended shall be mat^^ed by a dollar from State or local 
sources. Hie smtdl States of the Union are allotted at least 
93000 for traimng teachers. If the State Board of Educa- 
tion of a small State ^lould decide to spend only the mini- 
mum amount possble — twenty per cent — this State 
would have 91000 ot Federal mtmey to be matched by 91000 
of State or local money, and would have, in aU, not less than 
92000 to be expended for thetraining of teachers for service 
in trade and industrial schools. Should the Board of Educa- 
tion of a small State deade to q>«ul sixty per cent, the maxi- 
mum amount possible for this woA, this State would have 
available $6000. From these sums the amounts vary until 
we have the possibility of an expenditiue for this work d 
fq>proxiinate^ $170,000 in the most populous State. 

The {xoblem of teacheNtraining is an imminent one for 
several reasons. (1) There will be a ocmstantly growing de- 
mand for suitably qualified teachos as the States put into 
operation their plans for trade and industrial schools. (2) 
Each of the States accepting the benefits of the Federal Act 
for industrial education, raxat, by the terms of the act itself, 
not later than 1920 begin its pn^ram of trainii^-industrial 
and trade-school teachers. (S) A wise espendituie of public 
money makes it incumbent upon all concerned with the 
administration of industrial education, that methods and 
content of teacher^training courses be Formulated at the 
earliest posuble moment. 

The content of a teacher-training course for teachers of 

trade and industrial subjects is determined by two cousid- 

. erations, iriiat to teadi and how to teadu T^e content-of 
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what to teach is detramined by the kind of knowledge and 
inf onnation needed by the woi^men skiUed in the fidd in 
which the teacher works. The pEoblem of truning a skilled 
man effidently and ag>editioa8fy to te&cfa othos iriiat he 
Ums^ knows b tiie vital part of sudh a teadier-traiuing 
course. 

Wherran does a truning Course for vocational teachers 
differ frcHn a course deagned for any olber group of teachers? 
This question has been frequently discussed tot several 
years, but it is doubtful if at the present time there is gen- 
era agreement throu^out the country as to the content of 
a course for vocational teachos and a clear definiticm of dif- 
ferences. The phrase "profesmonal training" for any group 
of teadiers is not well defined. A variety of courses have 
beea developed at many institutions and eveiy year the 
study ot education brings new develt^ments. In college 
and university catalogues to-day we see long lists of courses 
having to do with education, frequently woriced out in great 
detail and minuteness. Sudi courses as ate suggested by 
tbe following topics are frequent: 

History of Educatiim. 

Principles of Elementaiy Education. 

Principles of Secondary Education. 

Organization and Administration of Elementaiy 
Education. 

Organization and Administration ot Secondaiy 
Education. 

Educational Psychology. 

General Method of Teaching. 

Special Method of Teaching Particular Subjects. 

Observation of Schools. 

Practice Teaching. 

An examination of tbe oataloguea of edocatknial instito- 
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viii EDITOBS INTEODDCnON 

tk>na tliroughout the countiy will show that every one of 
these topics has been applied to vocational educatifHi. 

One charged with organizing a course primarily intended 
to train teachers in vocational schools faces a bewildering 
mass at material if he attempts to make his course compar- 
able to those developed for elementary- and secondaiy- 
school teachers. It m^ not only be bewildering, it may be 
discoura^ng, and yet, somehow or other, those dialed 
with the administration of vocational education have to 
solve, as wdl and as fully as posuble under existing condi- 
tions, tJie problem of securing pr(^>erly trained people to 
serve in trade imd industrial schools. 

There is a belief that professional study will help in pre- 
paring those teachers, but the term " profesfflCHial study" 
is very elastJc, and, doubtless, several years of eq)erimen- 
tatioQ must d^)se bdore there is general sgreemeat re- 
garding the TnimTniim amount of professional study accept> 
ahk either in terms of time devoted to such study or the 
content of the course. 

Whatever the course should include, it must be cloaely 
correlated with the kind of schools to be developed in a 
^ven locality. It should also be kept constantly in mind 
that the aim (rf the vocational school is specific and the 
school presents problems peculiar to that type of sdiooL 
These problems are not those of an dem^tary oi a hi^ 
schooL They are conducted for different purposes; their 
results are tested by different standards; they deal with dif- 
ferent groups of people, with differ^it methods of teaching, 
diff^ent equipment; and further, the particular problems 
(A the vocational school, taking the countiy at large, have 
not beeai made the subject of spedal consideration in estab- 
lished institutions; also, if the vocational school serves its 
purpose it must be kept in the most intimate contact with 
industrial resources and industrial coaditioiiB in its locality* 
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In other wwds, the vocational field of training is an ever- 
changing one. Ail these conditions make different demands 
upon teachers and upon those who would train teachers 
than are presented by the regidar pubhc schools. 

The idans for teacher-training, on anafysis, show a recog- 
nition of four qualifications or sets of qualifications desired 
in a teadier: 

(1) He shouM be master of the subject he proposes to 

teach. 
(}) He must be able to deal sympathetically and intdli- 
' gently with adolescents and adults. 

(3) He must know something of the relation of indus- 
trial education to other fields of human endeavor. 

(4) He must know how to teach. 

Every teacher-training course, or every subject proposed 
for study in such a course, may well be challenged <hl the 
ground of what it can contribute to produdng or cultivating 
one or more of these four qualifications (rf a teacher. Any- 
thing that does not contribute to one of these four qualifica- 
tions is siq>erfiuous, because the time available for relevant 
matter is all too limited. The amount of time available in 
any proposed sdieme of teacher-truning is very limited and 
must be utilized in the most effective way. Every proposed 
course should, th««fore, be challei^ed on the ground of its 
aelection of field in i^ch the student is to spend his time; 
that b to aay, if we wish to produce a teacher of caipentry 
for a unit trade sdiool or aa evening trade extension sdiool, 
what work should he take in order to make his teaching most 
effective? Obviously, if he is assumed to be a mast^ of his 
trade — and no others are at present bdng discussed — we 
shall not give him further practice in his trade as a carpenter. 
But judging by the proposals that have been made, beyond 
this ODD thing tboe is Uttk agreement on what he shall be 
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given in order to become an effective teadier in a acho(d. 
We note courses bearing sudi labds aa these: 

Prinoples of Vocational Education. 
Current Practices in Vocational Education. 
The P^chology of Vocational Education. 
Industrial and Trade History. 

Numerous others might be cited. 

Running sU throu^ proposed teacher-training courses 
there se^ns to be assent to the pr(^>osition that the trades- 
man who is to become a teacher needs to be trained in how 
to teach, bat what he is to do, or what he ahall study to bring 
about this result, is, as yet, an unsolved problem. 

Such ctmsiderationa as these have evidentiy been in Mr. 
Dooley*s mind as he has brought together the material fw 
this book, out of his years of experience as a director of trade 
and technical sdiools, as a trainer ttf teachers, as an or- 
ganizer of courses, and as a student of the many and varied 
phases of vocational education. Only in a secondaiy man- 
ner doea this boc^ deal with the art of teaching ; its value lies 
in its c(Nnpact summing-up of facts and principles, its 
"sampling" of methods and devices in o^aniring material 
for purposes of instruction, all (tf which, when handled ty 
a live teacher of teachers, will be a constant stimulus to 
the memben ot the class to draw upoa their own stores 
of knowledge and experieice, to focus their thinking upon 
the problems at hand, and to justify their solutions by 
clear reasoning on adequate data, rather than by dogma- 
tism. The best book is one that compels thinking, the 
poor book offers ready-made solutions; this book happily 
avoids the lattw. 

The real teadier will always wfmt to know the relation of 
bis part of the work to the whole field. This book presents 
a valuable combination <^ "hi^ li^ts" and "background." 
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The unit of thought in eadi chEpta- ia rdnforeed by a wnes 
of thought-provoking questions and a skiUful selection from 
the literature of the subject) which should be of great value 
not only in the actual work of the teadier-tTaining class, 
but also as tiie constant companion <^ the teacher in hia 
efiForts to make himself a better teacher. 

C. A.PB08SIIB 

Wasbihotom, D.C. 
June 1.1910 
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PRINCIPLES AND METHODS OF 
INDUSTRIAL EDUCATION 

CHAPTER I 

THE TALDE OF INDUSTRIAL EDUCATION 

Education u one of the oldest, if not the oldest, instita- 
tion responding to human needs. The ideal system of edu- 
cation has alw^rs been that which in the highest degree 
prepares one for the duties of life. This means in a general 
sense the development cd the whole man, the physical, the 
intellectual and the m<»ral. 

In the early ages education was given in the home, and 
was an intensely practical education. It was given in an 
infcvmal manner, while the child was taught the usual 
methods of suppljdng the necessities cf life, food, clothing, 
and fihdter. Latw when religion was organized, a special 
training for priesthood was introduced, consbting of a purely 
literary training on philosophy, literature, and science. 
This training was not provided in the home, but by special 
teachers, who taught this knowledge in a more or less or- 
ganized form, and in a very formal manner. Thus we see 
the early development of the two types of education; the 
intensely practical, taught in a natural, interesting manner, 
under the direction of the home, and the purely literary, 
tau^t in a very logical and abstract fashion. Later, special 
teachers gave formal education in law, medicine, etc., and 
the term " education " was appfied to any form of organized 
knowledge taught by fonni4.methoda usually in a building 
called a school. In cnder to distinguish betwem the type <d 
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e INDUSTBIAL EDUCATION 

education that trains the mind in general and that whidi 
trains for law, medicine, etc., the term "cultural" was ap- 
plied to the former and "technical" to the latter. These 
two terms were used for many years. Aa the educational 
system became more complicated, with the various kinds of 
schools, the torn "tedmical" lost its ori^nal defiuition, 
training directly for a career, and was applied to instnictioa 
that dealt with industrial arts. On account of this confu- 
sion, the term "technical education" is seldom used to-day 
in its broader sense. The word "vocational" has taken its 
place. 

To-day we £nd four great divisions <^ education : physical, 
vocational, social, and cultural educatitHi. Physical educa- 
tion includes all forms of truning and instruction, the eon- 
trolling purpose of which iS'to cons^ve and promote useful 
devdopment of the body and its capaaty. Social education 
may include all forms of training and instruction designed 
to make bettw group living and activities; that is, all moral 
education, civic education, ethical trwiing, and much of re- 
ligious instruction. Cultural education includes all forms of 
education; that is, training and instruction designed to de- 
velop valuable cultural interests in such fields as art, litera- 
ture, science, and history. Social education and cultural ed- 
ucation are often cousid^^ jointly as "general education" 
or "Uberal education." Vocational education includes all 
forms of speoalized education. 

General education aims to develop general intelligence, 
the pow^ of appreciation in alt commcm fields at utilization, 
and the ^ility to use languages, nwthematics, scientific 
methods, etc., without r^o^mce to any specific calliog: 
while vocational education has as its um, to prepare for a 
specific calling, such as law, medicine, machinist trade, etc 

The occupations that men and women follow, that are 
productive and lead to self-support, may be grouped into sis 
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large dasaes, namely, the professKms, the agricultural pur- 
suits, commercial pursuits, trades aod industries, and home- 
making and nautical pursuits. The divisions of vocational 
corresponding to the above occupaUons may be divided into 
these divisions: professional education, vocational commer- 
dal education, vocational agricultural education, vocational 
industiial education, and vocational home-maldng and 
nautical education. 

Industrial education denotes the field <^ vocational educa- 
tion designed to meet the needs of the mftrmul wage-earner 
in the trades and industries, and in the home. This educa- 
tion is given to per8<»ui over fourteen years of age. It is true 
that certain forms of bood-tnuning, given to persons under 
fourteen years of age, may c(»itribute to industrial efficiency ; 
neverthelesa it is not considered as spedfic trade tr^ning> 

This volume will deal with the principles and methods of 
teaching involved in vocational Industrie education; that 
is, the form <tf vocational education that prepares the in- 
dividual specifically tor some industrial pursuit or trade, 
such as a machinist, millwright, etc. 

The different forms of hand-work given in the first six 
grades to Ix^ and girls, paper-folding, picture-mounting, 
clay-modeling, iriuttling, weaving, needlewwk, and other 
constructive activities within the range of the exp^ence of 
children und^ twelve years at age, are called "manual 
arts." The fcMm of truning and instruction, usually in wood 
and metal, sometimes printing and bookbinding, (or boys 
between the ages of twelve and ei^teen, is called "manual 
training." Corresponding to manual tnuning for boys, a 
course called "household arts," "domestic economy," or 
"home economics," is provided, in some schools, for girls 
between the ages of twdve and eighteen. The course con- 
sists of a variety of jwactical exercises and experiences in 
> Sec page IBl. 
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cooking and sewing, to give some practice and an insi^ 
into domestic operations. The above forms of education, 
^ififtT^iiftl and household arts training, are part of generid 
education, and are provided to make pupils appredate the 
value of industrial and domestic life. 

At the age of twelve, about the sixth grade, a pn^ram of 
instruction and training is offered, to children who are not 
profiting by the regular course of instruction and are not 
going to college, to participate in a series of practical ezpm- 
encea rdattng to many vocations. This is not vocational 
education, but prevocational education, and assists pupils 
to sample difiFerent trade experiences, so that it will be pos- 
sible for them to make an intelligent choice of occupation. 
Vocational guidance is a form of instruction and examination 
to present trade information and guidance to pupils over 
twdve years (rf age. 

The conclusions from a number of surveys show that the 
great bulk <d boys and girls leave school as soon as the law 
allows, usually 'at the age d fourteen, before completing 
the elementary course. This army of children is four times 
as large as the group which at approximately the same age 
enters the high school. About one of every six of these chil- 
dren haa reached the ei^th grade, one in every four has 
att^ed the seventh grade, and one out of every two, the 
sixth grade. 

These pupils experience vtry little difficulty in obtaining 
work at a high initial wage in so-called "blind-alley" em- 
ployments; that is, a work that requires little training and 
involves httle thinking. Another important point is, that 
these pupils are very restless, drift from one occupation to 
another, and are idle approximately one half of the time. 
The so-called "skilled trades," such aa the higher branches 
of metal and machine trades, the building and printing 
trades, do not care to receive children under sixteen years of 
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age, because thqr have not the physical developm^it to do 
consecutive or accurate work and require considerable super- 
vision. Very few of the present elementary, and practically 
none of the evening schools, show any great assistance to this 
group of young people, in the training, discovery, guidance, 
and development of their capacities or preparation for the 
work they might or do enter. It is from this group that 
industry recruits its workers. 

A very high percentage of the skilled workmen, foremen, 
and superintendents of industries and trades of this country 
toKlay have been educated across the water, while the Amer- 
ican boys occupy the ordinary clerical, mercantile, and a 
number of unskilled positions, at hardly a living wage. 
Whatever preparation the pubUc school system is providing, 
for the tTMtiing and development of yoimg people for the 
work th^ are to enter, is given in the high school, wh^e 
about three per cent of the pupils are found, and less than 
one per cent of those ever go into the industries as mechaoics. 

The progressive development of all trades and industnes 
demands the truning of a group of skilled workers who may 
act later as foremen. The future skilled workers must be 
trained. Industrial conditions to-day differ very greatly 
from those of earlier times. For example, trade and indus- 
try are more ambitious, more successful, and more sdentific, 
than ever before. Th^ have content that is worthy of 
study for itself. Years ago they were too simple for intel- 
lectual study. Now th^ require the highest form of mental 
study and demand the best intellects. 

A glance throu^^ educational bistcoy will show us that 
the reason industry has not received a dignified place in the 
course *A study of the pubUc school system is due to the tra- 
dition from the Greek philosophers, who looked with con- 
tempt on manual work which was performed by slaves, 
workers, and tradesmen of the age, and purposely omitted 
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from the schools any trtuning aloog the line of utilitarian 
subjects. During the Middle Ages the same feeling existed; 
industrial education was apart from ciJture; one was a mat- 
ter of apprenticeship and the other a matter of books. Thia 
state of affairs continued in England up to the nineteenth 
century, when the primary school provided the education 
for the iudxistrial workers. Pupils were educated in the 
higher schoob to be employers. People were expected to 
remain or continue in their station of life. Culture was the 
possession of the upper classes and had absolutely nothing 
to do with utility. During the last century the sentiment 
that the masses were expected to support the classes in their 
leisure, particularly in America, has passed away. The 
spirit of democracy has dominated our social system, so that 
to-day every man is expected to be a worker. 

Vocational industrial education or industrial education 
may be justified on the grounds that a democracy means 
equal opportunities for all, that every one should be engaged 
in a useful occupation within reasonable bounds of age, 
health, and strength; that is, all persons of both sexes, not 
incapacitated or in school, should be working. Practically 
eighty-five per cent of the present workers — those who 
work for pay — are engaged in producing concrete material; 
about five per cent are engaged in professional service; the 
other ten per cent are in various forms of personal service. 
Life and health, and to a large extent disdpline and charac- 
ter, must be derived from employment in the industrial and 
commercial fields. Any large number of men and women 
without training for some definite occupation, and not able to 
be producers, are apt to become a heavy burden on society, 
and often form a discontented class that threatens the exis- 
tence of our Government. Society must provide means and 
training for the proper distribution of hiunan talent, in order 
that every member may be assured of a living wage or salaty. 
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. Industrial education may be advocated because ot the 
increased earoing power it aSotds. The salary of a perscm 
nuqr be deto'mined by ca>tain factors which xaaiy be divided 
into two groups, the individual and the organizatioo. Hie 
individual group includes such factors as natural ability, 
proper development of the body, the development of honesty 
and morality, which are by-educati<Hia] products of general 
education and industrial education. The factors that enta 
into the organization group are capital, up-to-date appli- 
ances, leadership, proper allowance for depreciation, etc 
One of the chi^ factors that will increase the productivity 
of the individual is industrial education. Increased pro- 
ductivity means that the county as a whole will be able to 
increase the standards of living and the worker will be able 
to have some of the luxuries. 

To summarize: It b in the int^est of sodety, labor, and 
coital to have the most effective system of industrial edu- 
cation. Properly trained workers (labor) increase the pro- 
duction. From the workers' point of view physical energy 
and knowledge represent the workers' capital, and the great- 
est return to the worker, in addition to personal satisfaction, 
comes only through an efficient system of industrial educa- 
tion. Society profits when every member has reodeied his 
greatest contribution. 

QDESnONS FOB DISCUSSION 

1. Wb&t was the priodpal aim of fonnaJ education io the eari^ agea in 

(a) Rome; (i) AUtens; (a) Middle Agea; (d) United States, to-day? 
C What cansed the dian^ of the aim of fonnal edimtiim during the 

different periods? 
S. State tbe division of education that each one tA the following nibjects 
repreaents: 

(a) Manual truning in the lixth grade. 
(i) Military drill in a high ichool. 
(e) Recreation in an evening high achooL 
(d) Forging in a techiiicftl high school. 
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(e) Fint-yeu scnnce. 

(f) Frendi in a cUmical hi^ idtooL 
(;) Civics in a community center. 

(A) Roof -framing for hotue cnrpenten in an evemng trade achooL 
4. What 18 the distinct meaning lo-day of "tedmical education"? 
6. What ifthemeaningof the term "vocational education" tonlajr? 

6. What is the distinct meaning of "industnal education" lo^ay? 

7. Name the claa» of education to wUcb each of the toUowuig oocupa- 
ticHia belong: 

(a) Sea [hIoL («} Dentirt. 

(b) Di»«inkcr. (/) A housewife. 

(c) Market-gardener. ig) A chemist. 

(d) Stenographer. (A) An expert accountant 

8. What is the meaning of '* Industrie efficiency '*? 

8. What is a "blind-alley" eoiqiloyment? Give a hst of such emphiy- 

10. What is a " producer," " consomer," and " non-prodncei " in an eco- 
nomic sense? Give an example of eadi. 

11. IVace the stages of development ot a steel boiler plate from the time 
it leaves the ground to the time it is installed as a bcnler. Bx{dsui in 
termscJ e< 



LIST OP BEFEBENCES TOE FDETHEE READING 

* Befoeoces mariced * are books of first importance. 
** References marked ** are books of secondary importance. 

* Bri^ Cottrte m ihe Batory qf Edveation. Paul Munroe. 

(Description of the great educational movements.) 

* Eiueatum. Herbert Spencer. 

(Need of practicsj education. The utilitarian p(unt ot view.) 

* Whai Knowledge it Moii Worth. N. M. BuUer. 

(Need of pure academic education. The sdiolar's pcnnt of view.) 

* Census Reports on T^ade and Industry. United States Census Bureau. 

Washington, DC. 

(Statistics showing the number of people enqiloyed in trades and 
bdnstries.) 
''Report of the Douglas Commission on Industnal Education. Massa- 
diusetts, 190e. 

(A valuable report showing the need of education for diildren 
between 14 and 16.) 
'* Report on Industrial Education by the New York Board ot Statistics. 
New York. 1908. 

(A description of the trades and industries in New Yoric State 
showing tlte educational needs of each one.) 
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* Laggardt in (htr School*. Letmud F. Ajtm. 

(Statutics dwifing tlie large percentage of pupils who repeat 
grade work and leave scJioal as •oon as the law allows them.) 
"Economic Reasoiu for Vocational Education." J. F. Scott. Ped- 
agogical Sent., June, 1B19. 

CBcaaooi for vocatioiiBl education baaed on economics.) 
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CHAPTER n 

THE EDDCATIONAL NEEDS OP TRADES AND INDUSTRIFS 

SofCB industrial education b to train apecifically for defi- 
nite positions in the trades and industries, it is clear that to 
be effective it must function with their needs. The modern 
organization of industries and trades tends toward the uses 
of labor-saving devices and power machinery. This means 
a tendency toward standardization and specialization of 
products, which involve a large organization under one roof 
and one manager for purposes <rf economy. Every organ- 
ization is divided into two departments: production (manu- 
facturing) and the distribution (selling) phases. The pro- 
duction is carried on by an organization varying from a 
large to a small scale, composed of a manager, agent, or 
superintendent, overseers or tcsemea, section or second 
hands, and workers. The large establishments have in addi- 
tion designers or draftsmen, testeta or chemists, shop super- 
visors, and sometimes research engineers. 

The manager or superintendent may or may not come 
from the ranks. In the past it has been possible for men 
lacking technical truning, but possessing good common 
sense and business capacity, to rise to this position. This b 
not true to-day in a great many engineering establishments 
and large factories. Oftentimes he is a technically trained 
man who ent««d the industry direct from school as an as- 
sistant to the manager ta superintendent. A manager or 
superintendent must have a great deal of foresight and will 
power. He must have initiative, an analytical mind, and 
executive abihty; that is, he must be able to see clearly a 



D,ql,;.dbvG00glc 



NEEDS OF TRADES AND INDUSTRIES 11 

problem, its solution, and have the ability to put the solu- 
tion into effect. 

The progress of industries in the past has been due to the 
efforts of scattered inventors and workmen all labcHing un- 
der great disadvantages. MaDufacturers and tradesmen 
are beginning to see that there are numerous possibilities of 
applying different scientific discoveries that have taken 
place. Competition compek us to realize that all indus- 
tries and trades have developed to a point where the work- 
ing-out of the(H7 and practice has become a s<nence, and 
that the application supersedes the old *'ruIe-of -thumb" 
method and demands the continuous employment of scien- 
tifically trained leaders in a bureau of research. The results 
of this bureau will tend to lower the cost of production l^ 
eliminating manufactory weaknesses, improving tools, and 
applying the principles of science to raw materials, waste 
products, methods, etc. It is for this reason that large cor- 
porati<His such as the General Electric Company have a 
research staff with a group of specialists working on new 
industrial problems. The group may bclude chemists, biol- 
offBts, des^ners, metallur^sts, mecbanidans, etc., who have 
been trained in the saentific departments of the collies. 

A foreman usually comes from the ranks of workers. He 
is the job master, and as such must be able to get good work 
out (rf men. This means he must have good judgment of 
human values, handling men. In addition his outlook on 
life will be very different from that of the worker. He must 
have a habitual reaction to human reaction. 

The skilled worker should have, in addition to a good 
pl^^que, a clear mind capable of keen pravepUon, and an 
inventive mind, which is often called ingenuity. The keok 
sense-perception should be such as to do very accurate work, 
dealing with measurements of a thousandth part of an inch. 
The skilled worker differs from the unskilled workra* in the 
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degree of meatal versatility. He has acquired by eicparience 
a fund of tnfonnation and skill so that he is able to form aev 
judgments. The experience of the skilled worker is such 
that only recent trade experiences are available for ready 
recall. This is the principal reason why a skilled workman 
cannot leave his trade for any length of time without suff^- 
ing a loss of skill. 

Semi-skilled workers or machine tendon, etc., should bavt 
a good physcial development and quick time-perception, 
which is really the ability of being dexterous. Oftentimes 
they are physically sluggish, in addition to the general char- 
acteristic of slow mentality which may be due to the lack of 
good nutritious food or dissipation, or both. Any reflective 
action on the part of the semi-skilled worker retards his rate 
of production. These workers are generally recruited from 
the ranks of those who leave school, follow a line of employ- 
ment with no prospects until they reach manhood, and then 
see a chance of getting an adult wage without going through 
the truning necessary for the skilled positions. The worker 
is seldom called upon to meet a new situation, and hb work 
never involves problems which cannot be solved from the 
limited range of his past experiences. This automatic and 
semi-automatic machinery develops a fatigue, which is a 
serious problem. Women are able to work in this way bet- 
ter than men, and do not show fatigue to as great an extent. 

The unskilled class of workers usually represents the least 
intelligent part of the community. Of course there are ex- 
ceptions, as in the case of bright young people who have be- 
come "blind-alley" workers or others who lack the sense of 
responsibility. In spite of the great increase in inventions, 
there are a great many processes performed by unskilled 
labor. 

The occupations found in trades and industries may be 
roughly divided into the followiog groups: 
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Occupations requiring skill and trade knowlet^. 
Occupations requiring skill and no trade knowledge. 
Occupations requiring trade knowledge and no skiU. 
Occupations requiring neither skill nor trade knowledge, 
except in a very low degree. 

There is a certain amount of industrial truning that must 
be imparted to the group of men on the distributing phase 
of industry. The knowledge of the salesman of his product 
should be thorough, and at the same time should be vay 
different from that of the mechaziic.' 

A great many men and boys are injured and many die 
every year on account of injuries or the conditions under 
idiich they work. Experiments and careful questioning of 
injured people seem to indicate that most hand injuries are 
due to performing work on madiines automatically, and be- 
cause, without the intellect, the hand has no sense of danger 
until just at the instant the injury takes place. The as- 
sumption b that the hand proceeds automatically to correct 
the machines when they become jammed or caught, and 
unless the intellect becomes active, the hand is endangered 
and cau|^t. The inclination of the workman to perform 
his tasks automatically has caused nearly all industrial acci- 
dents. If employees worked with their intellects fully con- 
centrated upon their work, guards would not be necessary, 
for workmen would be awake to all dangers at all times. In 
many lines of work this concentration would cut down pro- 
duction more than fifty per cent. If the workman had to 
think of eveiy move of his hand before acting he could not 
do more than half of his work. Hierefore machinery must 
be both guarded and production decreased in order to obtain 
best results. A great many accidents and industrial diseases 
may be prevented by care, safety devices, and proper safe- 
' See page 207. 
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guards for the health of the worker. A spetnaUy trained ex- 
pert called a "safety engineer" b usually employed to look 
after the welfare of the men and boys, teaching them how to 
avoid accidents and to prevent disease. 

Every year many workers are released from the trades 
and industries on account of injuries received. These men 
and bc^s are often allowed to remain idle for the rest of their 
lives. Very carefully prepared devices called "wwking 
arms'* and "working legs" have been invented for injured 
men, to assist them in performing certain lines of work. In 
many cases the earning power of the injured worl^r has 
equaled that of the normal man. 

One of the most serious problems to-<lay that confronta 
the industrial world is the discontent and imrest of the wrak- 
ers of the trades and industries. This is due in a measure to 
the overgrowth of the present industrial conditions of highly 
specialized work that has made the worker a mere attach- 
ment of a machine. Modem engineering has developed the 
machine part of industry at the expense of the human factor. 
To illustrate: Modem shop systems in general have been 
organized so as to allow to each machine a definite earning 
capacity that b expressed in the form of a daily or hourly 
machine rate. Machines represent the investment of large 
sums of money, and therefore must be kept at work all of the 
time in order to justify the expenditure involved in their 
purchase. If a machine, tor any reason, b allowed to stand 
idle, the charge against it mounts up, and it becomes a bur- 
den instead of being a useful and productive investment. In 
the attempt to develop the efficiency of the machines, many 
manufacturers and tradesmen have lost sight of the fact that 
the worker b human and demands consideration. 

The progressive manufacturers have seen thb spirit of 
unrest growing among the employees and have attempted 
to assbt them in various ways which are usually grouped 
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under a heading called "welfare work." A specially trained 
person called an employment manager is usually selected to 
employ workers and look after their welfare. This welfare 
work has fuled in some cases because it conferred benefits 
upon a group of workmen, requiring and asking no service 
on their part. Experience shows that the average American 
workman is suspicious of an employer "bearing gifts." This 
same average American workman, however, is keen enough 
to engage cooperatively in any undertaking that is frankly 
advanced by the employer as of mutual advantage, as the 
establishment of an aU-comi»«hensive employees' service 
department, such as locI%r-room service, physical examina- 
tions, disp^isary doital so^ce, sickness and death bene- 
fits, lunch-room service, banking and loan service, indus- 
trial education, and recreational facilities. 

This cooperation will tend to develop a strong smse oC 
loyalty between the woi^ser and the organization, an esprit 
de corps similar to that existing between the apprentice and 
master, and to remove discontent among the workers. The 
average manufacturer seldom knows or sees his men, and 
therefore is not able to have the sympathetic understanding 
that he should. 

Another great educational need is the traioing of the im- 
migrant. The United States is just beginning to realize the 
great educational task before it, the education of at least 
thirteen million foreign-bom people in this country, many 
of whom do not speak our language, do not come in contact 
with Americanizing infiuences, and are in a measure out tA 
sympathy with the country's institutions. Heretofore we 
have looked to the traditional school system, the infiuence 
of sodal coDtact, and city life to mould the recent immigrant 
and his children into American citizens. These different 
agencies performed this work when the numbers of immi- 
grants were not large, and were from Irdand, Scotland, 
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England, Sweden, etc., people who were more or less familiar 
with the institutions of this country. Within the last decade 
or two the numbers of immigraDts have greatly increased, 
and many are from the remote secUons of Europe, making 
the problem of assimilation greater than ever before. 

The industries of this country are employing these immi- 
grants to perform highly spedalised, semi-sldUed. and un- 
skilled work. In iron and steel manufacturing east of the 
Mississippi lUver S7.7 per cesit of the employees are foreign- 
bom: in bituminous coal mining in Fenn^lvania, Ohio, 
Indiana, Illinois, Kansas, Oklahoma, Arkansas, Alabama, 
Virginia, and West Virginia, 61.9 per cent of the employ- 
ees are foreign-bom: in woolen and worsted manufactur- 
ing in the North Atlantic States, 61.9 are again foreign- 
bom; in clothing manufacture in New York City, Rodiester, 
Baltimore, and Chicago, 78.2 per cent are foreign-bom; and 
so on. Probably two thirds of the construction and main- 
tenance work (rf the raih-oads and railways has been done by 
the foreign-bom workman. In addition most of the general 
street and road constmction has also been carried on by the 
recent inmiigrants.* 

Ab examination of the work performed by these people 
shows that it b not educational. They are in the employ- 
er's hands from ei^t to twelve hours a day, and whoi they 
get through with the day's work they are too tired to recdve 
definite instraction for Americanization. 

QUESTIONS FOR DISCUSSION 

1. Draw a diagMm showing the organisatiou of 

(a) Cotton mill. 

(6) A large electrical plant. 

(c) General machine shop. 
i. What are the qualities necessary to be a research cheouat in a niblMi 
factory? 

' Beport on the Education of the Immignut,U&BuiMU of Educstioo. 
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S. Wh&t are the qnalities neceasur to be a high-grade die-«iiilGer7 

4. Why catmot young men between the tigm of 14 and 20 be clasnfied 
as to their future ability to terve as f oremeD? 

5. What callings in industrial trades lie between the profeMOoal engineer 
and the skilled txadeamau? 

8. What are the qualities neceisaiT for a man to be a forenuu) of a ma- 
chine dkop? 
7. What are the qualities that dirtinguiih a lathi hand from one who 
> KllslatbwP 

' 8. What are the qualities ueocanry lot a man to be a gmeial msoager 
of a large electrical plant employing SOOO hands? 
0. What are the neccssaiy quahtiea to become a good draftmnan in a 
shipyard? 

10. Name the tiadea and indnstrics that requiie a large Dumber of ud> 
■Idlled workera. 

11. Should induttrial education be pvat to Uie group menUoned in 
question 10? 

IS. What are the ecraMmic advantaifes of a lu^ily ipedalized trade? 
18. Ib there any tendency to limit the diSerentJatiou and spedalizatioQ 
that is going on in the trades and industries? 

14. Name some occupations that cannot be entered during yonth. 

15. Name occupations that depend upon juvenile help. 

10. Is there any place in the tiadei and ioduatnes for a acMi&lled "handy 
man with tools." 

■ LIST OP EEPEEENCE MATERIAL FOB POTORE BEADING 

* The Vodem Fadom. George M. Price. 

(The organization lA a factory showing the diffcseat dnweo of 

* EdwxOitm for Ind^utrial Worken. I&nnan Sdmeider. 

(A very interesting study of the work performed by the different 
classes of workers.) 

* "Buuneas Men in the Making." P. M. White. thiOook, Aug. 86. Ull. 

* Praetieal Safetg Method* and Demeea. George A. Cowee. 

^eed of practical safety methods to protect the wtaikers.) 
•• Worhert and the SUda. A. A, Dean. 

(A system of industrial education is as necessary as professional 
education.) 

* BtttenMnt, Indimdual, Social and Indvdrial. E. Cook. 

(Methods to improve the working dasses.) 
** Th* Spirit qf fouA and Indiutq/. Jane Addams. 

(The rdation between the baluta ti yontb Md the needs at 
industry.) 
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CHAPTER in 

mm HEN HAVE BEEN TRAINED FOR TRADES AND 
INDUSTRIES IN THE PAST 

The history of the training of young people for the trades 
and industries in the past will assist us materially in solving 
the same problem to-day. Of course we must bear in mind 
that we cannot transplant any of the institutions of the past 
and expect them to meet the problems of to-day. because 
conditions of the past and the present are very difioent. 

As far back as the time of the Boman Empire men were 
sdected to build and destno^ bridges, water-supplies, and 
fortifications. Every well-organized army had its group (A 
bridge-builders, etc., called "engineers." Later they laid 
out campugns, made plans to defend or attack forts. In 
order to do this WOTk th^ invented implements tA war, en- 
gines, etc. In time of peace they constructed waterworb. 
When the duty of constructing roads, waterworks, arches, 
etc., was left to the civil authorities, the expert was called a 
"dvil engineer," to be distinguished from the "militaiy en- 
gines." Later experts on the steam engine were called 
"mechanical engineers." In like manner the term "electri- 
cal engineer," "sanitary engineer," "mining engineer," etc., 
arose. Engineers in England at first received their knowl- 
edge through the world of experience aided by advice from 
older men. Ab time went on opportunity was provided fw 
the training of engineers by means of an apprenticeship of 
seven years to an old established engineer. The fee usually 
pwd depended upon the reputation of the engineer. Most 
of the practical trwning was received through experience in 
the fidd, and the theoretical and scientific knowledge was 
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imported by the engineer in the office two or three months 
at the year. 

The skilled mechanic requiring less theoretical instruction 
and more manipulative skill than the engineer has always, 
up to a generation ago, been trained in either the home or 
the shop, under the guidance of his father or a skilled me- 
chanic or master. In ordo* to show how this truning has 
been given at different times in the world's history, we may 
divide the history of the industrial work into four stages or 
periods: first, the family system; second, the guild system; 
third, the domestic system; and fourth, the factory. 

Under the family system the different forms of industrial 
work were carried on by members of the household for the 
purpose of meeting the needs of the family. There were no 
sales of the product. Each class in society, from the peasant 
to that of the nobleman, had its own devices for carrying on 
all phases ot industrial work. Father taught son sU forms 
ot manual work, and mother taught daughter to perform 
the household duties. The manual and household work d 
the nobility were performed by slaves. 

As communities became larger and cities sprang up, all 
forms of trade became more than a family concern. There 
was a demand for a better grade of industrial products. 
This meant a larger supply of hand toob than was usually 
found in the home of the ordinary worker. Some workmen 
began to develop greater abihty in commercializing their 
handicraft products than others, and became prosperous. 
The smaller mechanic who owned and constructed a!! his 
own tools found that he could not compete, so he started to 
work for the more prosperous mechanic in a shop rather than 
a cottage. As time went on each manufacturer developed 
a reputation, and usually employed several workmen and 
some young men to learn. The manufacturers became quite 
important, and soon grouped themselves together under an 
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orgaiuKation, called a "guild," and api^ed to the rity for cer- 
tain privileges. After a wHile each group of tradesmen, such 
aa cloth workers, etc., organized under a distinct guild, car* 
ried on by a smaU group <A men called "masters," employing 
three or four men (distinguished later as "journeymen"), 
andatleastonebeginnercalledan "apprentice." Theguilds 
organized and dominated all conditions oi the manufacturer. 

The masters, under the guild, had the advantage of com- 
bining together and obt^ning the monopoly of the trade in 
the local market, instead of competing against one another. 
After developing the trade conditions of the craft, they natu- 
rally turned to the question of training workmen, that they 
might have a standard of workmanship. A young man 
was obliged to serve an apprenticeship of seven years before 
he was allowed to become a journeyman. These are the 
conditions we find existing in the trades of England during 
the fourteenth, fifteenth, and sixteenth centuries. 

The guilds set up veiy definite standards for the training 
of apprentices. The youth was taught all branches of the 
trade. The shops were small, and masters and apprentices 
often worlnd at the same benches, aide by sida The master 
worked at all processes of the trade and taught the appren- 
tice the complete trade. Since the number of apprentices 
was restricted to the number of journeymen, there was little 
division of labor. The apprentice assbted the master at 
every process of the trade. The seven-year apprenticeship 
gave the youth the training necessary to bring out the ar- 
tistic side. The desire of the apprentice to become a master 
some day was the incentive for hiiri to acquire a knowledge 
of all the processes rJ his trade, dexterity of hand, and artis- 
tic skill. The eflSciency of the apprenticeship was guarded 
by guild supervisors. Both master and apprentice were 
members of the same guild. Guilds regulated conduct and 
specified what should be taught. 
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In the beguming the training was merely one of develop- 
ment of skill, and consisted of theory of materials used 
(gained by working on them) and the acquisition erf experi- 
ence and knowledge handed down and guarded zealously by 
older craftsmen. Scientific knowledge of the industry at 
this time was very limited. 

The careful, individual attrition, on account <^ the small 
niimba of apprentices, given by the journeyman to each 
young man, prevented him from being superficial. The 
master's and joumeyman's work furnished the model for the 
youth to imitate. Since the earnings of the apprentice 
went to his master, the young man found his reward, not in 
immediate gains, which tends to superficiality, but in his 
employer's prairo and in the joy of artistic creation. 

The apprentice was taught by actual participation in 
trade work, by imitation, supplem^ited by suggestions, and 
the necessary information. Comenius, in the seventeenth 
century, reminds teachers that artisans do not detain their 
apprenticea with theories, but set them to do actual work 
at an early stage; thus they learn to targe by forging, to 
paint by painting, to carve by carving, etc. Mechanics do 
not begin by drumming rules into their apprentices. They 
are taken into the workshop and shown the work that has 
been done. When the boy wishes to imitate this work, tools 
are placed in his hands, and he is shown how they should be 
held and how to use them. If mistakes are made, the me- 
chanic ^ves advice and corrects them more often by ex- 
ample than by mere words, and as facts show, the novices 
easily succeed by imitation. Obadiah Walker in his work. 
Of Education, says, " In manual arts the master first showeth 
his apprentice what he is to do, nest works it himself, in his 
presence, ne^ gives rules, and then sets him to work." 

The master craftsman taught and arranged his trade sldQ 
and information in a way different from the logical order d 
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the arts and sciences aa presented to-day by the schoolmas- 
ter. As each journeyman was not allowed to have more 
than two apprentices, the instruction was individual to a 
CCTtain extent. The master craftsman began his instruction 
by using the strong instinct, imitation, and proceeded to 
teach manipulative skill through it. The related trade 
knowledge included much practical information on the arts 
and sciences, and was imparted to him as aecessary, in such 
a way that the apprentice first had the practice, and then 
the theory or the thinking about the practice. Under this 
system skill was acquired intdligently. The apprentice 
practiced commercial work. If he required any additional 
drill on certun details, he would repeat the operation (drill) 
on some waste stock. Note that the appr^itice was not 
taught exercbes, but bis skill was acquired in the most eco- 
nomical way, by learning all the habits of skill in the com- 
plete project, so that each had its proper setting. A motive 
for doing the work was shown the a^rentice the first day, 
when an actual model that had conmiercial value was shown. 
The young man was not asked to perform a series of opent- 
tions, given by the master, through unthinking imitation, 
without any regard to the purpose of the work. 

Apprentices Uved with the masters, and in this way were 
imbued with the work, the industrial atmosphere and fea- 
tures of the trade which were handed down from father to 
son. In addition a distinct spirit of cooperation existed 
among the master workmen and apprentices that is lacking 
to-d^ between the employer and bis employees. This close 
relation between master and workmen of the old-time trades 
prevented a great many of the disagreeable relati<ms that 
exist to-day under our present industrial system. 

By the middle of the ei^teenth century the trades began 
to break away from the guilds and to spread from cities to 
rural districts. The work was still carried on in the master's 
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house, although he had lost the economic independence he 
had under the old guild system, where he acted as merchant 
and manufacturer. He now recdved materiala from the 
merchant and disposed of the fini^ed goods to a middleman 
who looked aft^ the demands <^ the factory. It was the 
family system that existed in the American cdcmies at the 
be^nning of the settlement, followed by the domestic sys- 
tem. The guild system was not adopted in the United 
States, as it was going out of existence on the Continent 
during the settlement of the colonies. 

During the early colonial times boys and ^Is were truned 
hy a well-defined apprenticeship in the shop and office, really 
handed down from the guilds, and by a training on the farm 
and in the household. The practical education of the child 
on the farm often began as early as six years of age, when he 
or she assisted in doing some of the little chores. The work 
was carried out in the spirit of play, and it was varied and in- 
traesting. Thus we see the oid-fashioned mother training 
the child into habits of work and the enjoyment of the same, 
by bringing play luid work together. The play furnished an 
adequate physical truning f{« the child. It was better than 
the gymnastics of to-day because the body was best exer- 
cised in the accomplishment <^ some purpose. Young peo- 
ple, through the agencies of the home, shop, and community, 
were trained in the us^ul habits, thrift and temperance, to 
have respect for law and order and in the development of 
the higher types of citizenship. 

The characteristics of young people are the same to-d^ 
as when the old-fashioned apprenticeship system existed. 
The tr^ning on the farm, in the home, and the apprentice- 
ship in the shop held the strong young people, corresponding 
to the same type of to-day, during the long period of adoles- 
cence, and gave them the necessary truning to become good 
tradesmen and housewives and successful men and women. 
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lict us examine v&y closely tiie apfff^iUceship in the 
shop to-day, the tnuuing in tlie Iiome, and the methods 
of teaching. If we oumine the different industries to-d^, 
we shall 6nd that the training and skill necessary to 
perform the wotk vary. The greatest truning is required 
in industries demanding a hi^ degree of skill and iutd- 
ligence, and the least in those highly specialized occupa* 
tions performed by the newly arrived immigrants from 
the agricultiual districts of Europe. In the machine, en- 
gine, and locomotive construction wotIeb, where the trades 
demand a hi^ d^ree of skill and intelligence, there is need 
of broadly equipped workmen of high technical skill. On 
the other hand, in the case of those factories mnploying 
workers tending semi-automatic tools, where a low grade ot 
skill and intelligence is required, very little industrial edu- 
cati<Hi is necessary. To illustrate: the rolting mills reqiuie 
a few skilled hands who direct the operations, and a great 
many unsldUed hands who assist and tend madunes. In 
the manufacture of sheet metal and electrical apparatus, 
where the work is performed by semi-automatic machines, 
the operators simply feed the machines which requires little 
mental effort after the first week. Jewelry and gas fixtures 
are made by inece workers, who perform highly specialized 
work and are trained for it. All-around skilled hdp is 
necessary for the finer class of work. 

The old-faslii(uied apprenticeship was a very satisfactuy 
method as long as the master had time to teach the appren- 
tice and the apprentice had time to learn all about his trade. 
A scientific advance has revolutionized industrial and ec<v 
nomic conditions of old times. The factory system, of a 
highly specialized character, and the modem application on 
a large scale of machines and capital to manufacture, have 
taken place. The master has become so busy trying to 
maintain himself against the competition of oth^v, and to 
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keep up with the teclmicat advancement of his trade, that 
time has failed him for the instruction of hia apprentice, 
while on the other hand, the latter has found that the trade 
has developed to suc^ an extent that he can no longer leam 
its fundamentals by mere activity in his master's shop. 

Thus the apprentice, no longer a pupil, has to-day become 
moely a hired boy, who, while making himself useful around 
the workshop, learns what he can by observation and prac- 
tice. If he sees the interior ot his master's home, it b to do 
some work in no way connected with his trade. In olden 
times the master worked with his men; now he rarely works 
at his trade; his time is spent more prc^tably, in seeking for 
customers, purchasing material, or managing his finances. 
The workshop is put in charge of a foreman T^ioae reputa- 
tion and wages depend on the amount of satisfactory work 
that he can produce at the least cost. He has no time to 
teach boys, and as there is little profit in the skilled trades 
for boys between the ages of fourteen and sixteen, they are 
□ot wanted. The unskilled trades thrive on juvenile labor. 
It is true that in Europe the seven-year apprenticeship still 
exists to some extent, and a more thorough trwning is pro- 
vided for apprentices than in this country. The old appren- 
ticeship is not likely to be revived, A new system of prac- 
tical education and trying must take its place. 

The industrial operations of a factory are so highly spe- 
cialized that the operators are not obliged to exercise any of 
the academic training received in school. The result is that 
they rapidly lose the habit of thinking, the power of initia- 
tive, and when they reach the age of manhood are not so 
well educated as whea they left school. Not only that, but 
when an opportunity presents itself, we find our American 
young people are not able to fill responsible positions, such 
as overseers or heads of departments, which are filled by 
skilled workmen from £iDX)pe who have received a complete 
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tFfuning, pracUce, and tbeoiy, in the mills or shops dur- 
ing the years from fourteen to ^ghteen — while they were 
workiiig. 

QUESTIONS FOR DISCUSSION 

I. What abjection may be luaed ttMlay to the method of truning » 

mechaniciil engiiieer by spprenticiDg the student to a ivactidng me- 

chauicsl engUteei? 
8. What u the difference between the pure arts and odences and the 

applied arU and sciences? 
S. Explain vhy the growth of technical schoob in this counti]' did not 

take place prior to the nineteenth century. 

4. State the conditions under which the family system existed. 

5. Why was the guild ^^stem a necessary economic condition? 

a. Oi^mizatiooa bearing the name of cioth workers' guilds are found 
in certain partj of En^aJid. Explain the meaning of the name. 

7. Explain the causes that led to the downfall of the guilds. 

8. Explain why the domestic and not the guild system was introduced 
into this country. 

8. What are the economic advantages and (Usadvontagea of the old- 
fa^oned apprenticeship in a small shop under a master and several 



10. Explain why the old-fashioned apiwentioeahip of seven years irill 
never return. 

11. What is the length of the apprenticeship in Enghind to-day for on 
apf»«ntice dyer? 
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CHAPTER IV 

DIFFERENT TYPES OF INDDS'raiAI, SCBOOIS 

There are many types of industrial schools to meet the 
varied needs of industries and trades: the college grade or 
school of technology, the secqodary industrial, part-time 
industrial, continuation-day industrial, trade schools, and 
corporation schools. 

A close examination of educational history will show us 
that we usually begin at the top of the ladder and work 
downward. This is due to the fact that the old system of 
education believed in educating a few minds to act as leaders 
and leave the masses tmeducated. It was for this reason 
that universities preceded the common schools, and schools 
of technology preceded trade schools. 

While science had be^i introduced into some of the col- 
leges long before the nineteenth c^itury, it was not until 
then that a systematic study of the applications of scientific 
discoveries to the practical affairs of every-day life was car- 
ried out by the establishment of the Royal Institute in Lon- 
don by Count Rumford. The aim of this institution was 
" the general diffusion of the knowledge of all men and useful 
improvements, and teaching the application." It contained 
workshops for blacksmiths, with forge and bellows, all sorta 
of models of machinery, and a sctn^ of mechanics. It grew 
into a higher institution, and became a great laboratory for 
the research of pure science. 

The United States did not establish technical schools for 
the training of engineers until the early part of the nine- 
teenth century. About this time the States were beginning 
to become thickly settled, and it was necessary to build 
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rivers and canals and to employ foreign experts and engi- 
neers from France. There was a great demand for our 
young men to become engineers, and some were sent to 
France to be educated. In order to meet this educational 
need a school of theoretical and ^^ed science was founded 
at Troy, New York, in 1824. 

About the middle of tlie ninetemth century chemistry, 
physics, and geolc^y had become very important sciences, 
and the colleges established departments for the teaching of 
each. The influence of the old course of study was such 
that these new subjects had not the same dignity, and w&e 
8^ aside in a separate school, as, the Sheffield Scientific 
School at Yale, the Lawrence Scientific School at Harvard, 
and the Chandler Scientific School at Dartmouth. At first 
these were schods ol pure science, but later became en^- 
ueering schoob. 

In 1869 the United States, in spite of the fact that it was 
in the midst of the Civil War, realized the necessity for 
action. Congress in that year passed an act granting to 
each State thirty thousand acres of public lands or their 
equivalent, the income therdrom to be appropriated "to 
the endowment, support, and munteoance erf at least one 
college where the leading object shall be, to teadi such 
branches of learning as are related to agricultine and the 
mechanic arts, in order to [womote the Uboal and practical 
educaticHi of the industrial classes in the several pursuits 
and professions of life." Surely a noUe object, and one 
whidi Congress has striven ever since to advance. 

About fifty years ago the Massachusetts Institute of 
Technology was fotmded "far the purpose of instituting and 
maintaining a school of industrial science, and aiding gen- 
o^ly, by suitable means, the advancement, development, 
and practical application of science in connection with arts, 
agriculture, manufactures, and commerce." From the be- 
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ginning this institution has received aid from State and 
Nation. The Institute of Technology dealt and still deals 
with the most advanced workers, as is true of the Lawrence 
Scientific School, the Worcester Polytechnic, and other 
schools of the same type in the United States. 

England, while contributing more than any other country 
to scientific discoveries upon which technology is based, did 
not adopt technical education until 1884, when it was seen 
that the high place in engineering and manufacturing skill 
that England occupied was threatened by the Continental 
countries. The increased skill of the people on the Conti- 
nent was due in do small degree to the encouragem^it tlie 
Governments gave to schools of technology. 

The City and Guilds of London Institute for the Advance- 
ment of Technical Education is one of the institutions es- 
tablished by the English Government to develop technical 
skill in her engineering and manufacturing industries. It 
includes in its management the operation of three London 
colleges and a system of technological examination. 

The aim of the college grade school of technology is to 
provide a four-year course of study that will train men and 
women to become mechanical engineers, research chemists, 
designers, etc. The first two years comprise a general tech- 
nical training, with cultural studies, and the last two years 
specialization in one department.' 

The training provided at present in our en^eering 
schools of college grade is a splendid training for the expert 
and chief engineer. Fully ninety per cent of the men em- 
ployed in responsible positions in engineering do not require 
as complete an education as these schools give. A great 
deal of work done in engineering o£Bces is of a nature that 
requires a f^ knowledge of the standards oF construction. 
In nuiQufacturing plants most of the work has been stand- 
> See page iOl tat course of study. 
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wdized, and is repeated day after day, or year after year, so 
that much of the work of preparing boys for ninety per cent 
ot the portions in the engineering wcvks can be p^ormed 
by a school with a two-year course. Pratt Institute oi 
Brooklyn, New York, and the Wentworth Institute of Bos- 
ton, Massachusetts, give a two-year course in technology. 

Up to a few years ago, almost all of the institutions in this 
country that provided industrial education umed to be of a 
collegiate rank. They provided a training for students over 
sixteen or seventeen years <tf age who had had a high-schocJ 
education or its equivalent. Often the same courses were 
fffovided for evening instruction for those at work during the 
d^. The education received in these schoob was the high- 
est possible training in the useful arts. This education and 
tr^njng often exceeded the real educational needs oi the 
responsible positions in commercial and industrial life. IJt- 
tle if any effort was made by those schools to supply techni- 
cal education of a secondary grade; that is, a simpler tech- 
nical education to the great mass of young people between 
fourteen and seventeen years of age who de»re a practical 
education. 

This one-^ed educational scheme was due to the tradi- 
tion that one must have a cultural before a technical educa- 
tion, and to the circumstance that at the time of the ori|^ 
ot the technical schools they were patterned after the exist- 
ing colleges. 

In 1876 the European Manual Tnuning Exhibits at the 
Centennial Exhibition attracted the attention of a great 
many thoughtful people, manufacturers, etc. Committees 
were appointed to look into the advisability of having sinu- 
lar work in our schools. They found that the industrial 
supremacy of European countries was due in no small de- 
gree to industrial or manual education. As the result of 
this investigation manual training high schools were estab- 
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lished in different cities of the countiy. The St Louis 
Manual Training School waa established June 8, 187d, 
for instruction in mathematics, drawing, and the English 
branches of a high-school course and instruction and prac- 
Uce in the use of tools. For the first time in America the 
age of admission to school shops was reduced to fourteen 
fears of age. Hie Baltimore Manual Training School was 
opened in 1883 on the same plane as the regular Higti school. 
In order to meet all the demands of the public, the high 
school grew to be a cosmopolitan or general high school 
which offered courses in industrial and commerdal work, 
normal trunlng, general and clas«cal education. It was 
the intention of the founders of this type of high school not 
to have it exclusively technical or commercial in character, 
but with an equal emphasis upon each course of education. 
It was believed that such a cosmopoUtan high school would 
tend toward democracy in education, iriiereas specialised 
high schools would tend toward aristocracy and false notions 
of the value of other lines of school work. It was aaH that 
pupils attending schools exclusive^ academic in character, 
not uncommonly looked down upon those who were prepar- 
ing for manual or commerdal pursuits. On the rAher hand, 
the high school offerii^ alt courses exemplifies the complete 
life of the community in which it exists and prepares for re- 
sponsible participation in that life. It gives the pupil an 
opportunity to observe and compare before making choice 
of the work to prepare him for his future Ufe. The second- 
ary high school, furnishing an effective system of industrial 
and cultural courses, is an ideal plan. The experience up 
to date has shown that to work out tiiis plan has been one 
of the difficult problems in school administration. The 
principal of a school usually attempts to impose the stand- 
ards of the cultural courses as for as possible on the indus- 
trial courses. The result Is that the effidency of the indo*- 
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tnal courses suffn, as the stuidardfl tuually ezdade or drivfl 
out the type ot boy who is best fitted for industiial work.* 

The tendency a few years ago in MasBachiiaetts was to 
establish an independent industrial school with an inde> 
pendent principal and faimlty in an indepoident building. 
It 19 true that not all conunmutdes can afford to support an 
independent industrial school; therefore the industrial de- 
partment in a high school is the type of industrial educatioQ 
that many small cities and towns must provide. 

The clearest thinkers on industrial education have re- 
peatedly stated tiiat an industrial day school is an industrial 
school established to secure the following ends: 

A. Primarily to increiMe. through proper training of the - 
worker betore ot after entrance, his effideacy in some 
trade or oompation. 

B. To train tot bett«r dtisenalup. 

C lb extend the general intelligence of the pupiL* 

Very nearly all industrial schools and industrial depart- 
ments of a high school provide, for boys over fourteen yean 
of age, instruction in wood-working, metal-working, print- 
ing, electrical wtn-k, etc., regardless of whether the principal 
industry ot the town or city is textiles, tanning, boot and 
shoe manufacture, p^>er-making, etc. The reason for this 
is that all communities have some worlffirs in wood-worldng, 
as house carpenters; workers in metals, as machinists; prin- 
ters; and that bU other industries are so highly specialized 
and organized that every worker performs a single operation 
oi manufacture that can be acquired in a short time. Then 
again the idea prevails that the factory occupations have 
not sufficient content of matter to justify a course of study 
in the school. 

Hiere are over two hundred and seventy trades and in- 
> Sm pkga 813. ■ Sm pafe ill tor oome of itud^. 
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dustries in the State of Massachusetts, a ^ical industrial 
State. The average industrial school, when first started, 
taught practically the same trades. On account of the 
great expense involved, there may have been some justifi- 
cation on the part of the public school authorities for not 
supplying industrial education at the entire expense of the 
taxpayers. But at the present time, with aid from both 
the National and State authorities, there is no reason why 
this truning should not be provided for all workers. 

Experi^ice shows that in an industrial school where the 
work is not carried on under real trade conditions, it is al- 
most impossible for a pupil to attain a practical skill and 
efficiency equal to that of a good workman in the trade. 
Therefore the work in an industrial school should be car- 
ried on under actual shop conditions as far as it is possible 
with the school organization. 

Day industrial schoob should provide, in addition to the 
regular courses, which are two, three, and four years in trade 
training, short unit courses, extending from a few days to 
a month, which may be given to young people over sixte^i 
years of age, that they may have training to fit them for some 
highly specialized occupation. These short courses may be 
called "short unit day courses," and consist of a sufficient 
number of lessons plus a sufficient amount of practical work 
to meet the need of a definite occupation. Short unit day 
courses will appeal to a great many young people who have 
neither the interest nor the ability to pursue a long course. 
To the author's mind short unit day courses, for pupils over 
sixteen, will be the solution of industrial education for the 



The economical methods of production, particularly the 
workman's time as a factor in the cost of production, are 
difficult to demonstrate to a student, in a school conducted 
under the best conditions, where his wages do not depend 
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upon his actual productive ability. The skill required for s 
commercial product can only be understood to best advan- 
tage by a student when his product is put to commercial use 
and when he sees an incentive in the form of wages for his 
judgment and skill in producing it. Wherever possible the 
factory or shop should cooperate with the industrial school, 
so that the shop practice may be given m a factory or shop 
and the related technical and academic work may be given 
in the school. This may be done by the manufacturers set* 
ting aside a c^tain portion of a factory for the training of 
apprentices. 

It is clear that the most eifective and efficient method d 
training young people for a trade work is by combining in 
some way actual shop experience with theoretical knowledge 
in the school. In this way one obtains the actual skill by 
participating in a commercial shop on a conmierciaJ arti- 
cle under commercial conditions, and the theoiy or related 
knowledge may be obtained in a school. Such a scheme of 
education is called the "cooperative" or "part-time" plan; 
the pupil spends one week in the industry and the next week 
at school. This coopCTative plan has been adapted to high- 
school pupils who attend alternate weeks at school. While 
this plan has some advantages, it has also some disadvan- 
tages, as the average young man working at his trade is so 
constituted that he cannot benefit from such a plan. He is 
not able to profit by more than eight hoiu^ a week schoolii^. 
A plan offering from four to eight hours a week schooling 
to young working people is called "part-time" or "contin- 
uation" school. 

Evening industrial courses of college grade, secondary 
grades, are also provided for those already engaged in the 
trades. In addition trade-preparation courses are offered 
for young men in unskilled lines who desire to receive suffi- 
cient training in skill and trade knowledge to enter a skilled 
trade. 
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Outside of the industrial schools mentioned above, there 
are various ciystems of training beginners in the different in- 
dustries. Since the modem organization of industry is on 
the Factory plan, where the manufacturer is concerned in 
turning out a product in the shortest time at minimum cost, 
there is a tendency to division of labor. Hand-power is 
being replaced to a great extent by machinery. The manu- 
facturer is no longer concerned with the training of workmen 
on a wholesale scale. He finds that on account of the sub- 
divinon of labor, the shifting of apprentices from one ma- 
chine to another in order to train them as all-around men, 
has a tendency to break up the efficient organization by les- 
sening the production per man. The journeyman working 
on piece work has not the time to teach the be^nner, and 
in addition feels that the beginner may become a future 
rival by flooding the labor market and' reducing the pay. 

The average Amaican boy will not submit to a long ap- 
prenticeship of seven years of low wages in order to receive 
B thorou^ training. He inherits the spirit of the Bge, 
which is to receive the highest possible return for the least 
expenditure of labor. The result is that the American boy 
enters other fields, the distributing rather tlian the produc- 
tive branches of industry. Then again it is a question 
whether there is sufficient content in any trade as organized 
to-di^ to warrant a boy spending seven or even four years 
as an apprentice. Nevertheless, every manufacturer realizes 
tliat the progressive development of his line of manufacture 
demands the training of a certain number of skilled mechan- 
ics to be future foremen, etc. 

Apprentice schools are established by manufacturers to 
meet this need. Th^ offer definite courses from two to five 
years in length. The work is both shop practice and theory. 
The shop practice is given in the shop under a foreman, and 
the theory or related trade and academic work is given in a 
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dassroom not far from'tlie ^op, and on the employar's 
time.^ 

The economicsl method of productjon, particulsi^ the 
workman's time, is a factor in the cost of production. An 
analysis of industty will show that production depends 
upon three factors, speed, accuracj', and fitness of the in- 
dividual worker. Speed and accuracy can be attained by 
mechanical practice. Fitness is the abiUty of the operator 
for that particular occupation, and depends in a large 
d^ree on the mental attitude c4 the operator toward his 
work. The proper attitude of the worker toward his woric 
determines the proper planning and guidance of the work, 
so that the greatest return may be obtained for the energy 
expended by the worker. This means that the greatest in- 
dustrial efficiency can be obtained only when every vorkec 
is trained so as to have an interest in his work, iriiich 
means appreciation of time, effort, and material, and this 
can be done only by putting every one through a course of 
training that will give both practit^ and theory, as to the 
best method of performing the work, reason for each stq>, 
knowledge of materials used, and care of self while perform- 
ing the work. To illustrate: A cotton manufacturer desires 
to employ a number of pickers and carders. A number of 
men who have recently arrived in this country, with no 
mill experience, apply for the positions. The usual method 
of training these men consists of placing them at work im- 
mediately, with a few directions in the form of "don'ts" — 
"Don't place your hand here," etc. The operator soon 
becomes interested in his work and forgets the directions 
given to him, unintentionally places his hand on the wrong 
part of the machine and finds that he has lost a finger or 
two. He is sent to a hospital and the total cost to oil con- 
cerned will average quite a sum. 

> See page 83S for coime of ftudy. 
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A more efficient plan of training would be to place him 
with others in a department or part of a mill set aside for a 
school, under the direction of an instructor, who will explun 
in simple language the purpose of the operation, how to op- 
erate the machine, the names of the different parts and the 
dangerous parts of the machine. In the course of a week 
under this fonn of instruction, the individual will become 
a more efficient worker, at less expense to the manufacturer 
and to himself. Well-trained labor will handle efficient tools 
and machines, so as to reduce the waste and increase the 
production. 

In order to meet this difficulty some manufacturers have 
instituted a shorter course of apprenticeship which trains 
for a narrow range of work and fits only for special lines. 
The worker may be called a helper, assisting the jomn^- 
man, performing unskilled work and watching the operations. 

QUESnONS FOR DISCUSSION 

1. Is it pouible for & yotmg man to-dfty to become an efficient meclutii' 
cat eagiiK«i by working under an experienced medtonical engineer 
without attending day or evening couraes? If it ii possible, wby is it 
not carried out to-day. 

2. Why was the development of college grade technical sdioolg slower in 
En^and than on the Continent and in liie United States? 

S. Compare the training of a mechanical engineer m France with that 
of the tniimng received in the United States, 

4. England has veiy few students attending day technical daawa cran* 
pared to the numbei attending evening classes. Compare these con- 
ditions with those of America, and give the reasons for any differences. 

5. What advantage might be gained over the program of studies for me- 
chanical engineering in a college grade industrial school if a certain 
amount of practical experience were given at the outset and at inter- 
vals during the course? 

0. What are the advantages and disadvantages in pving technical in- 
struction in advance of practical experience? 

7. It has been suggested that students should enter professional schools 
— that is, a coUege industrial school — only atUt some practical ex- 
praienee in the trade or industry. What are the advantages and dis- 
•dvantagej of sudi a plan? 
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8. What ii the attitude of the gmenl bigfi-scboid imtnctor to ptquls in 
the indoatxial courseP Do the intlnstrisj pupils tnesdlK up to the 
Iradilional stsudard^ of high-school pupils? 

9. Draw a diagram shoning the diSei«tit classes at men engaged in a 
laige industry, and state the inttitution or type of school that is to 
give them the uecessaiy truning. 

10. Compote the type of young man found in a shop with the type of 
young man found in the draFting-room of an industry. 

11. Which type of boy in queation 10 will oouform to the standards ot 
the regular hi^-school course? 

IS. Is there a place for an alklay industrial scliaol for boys b e tw e cu the 

ages of fourteo) and sirteeii? 
IS. Whataresomeof the difficulties to be overcotne before a school system 

can ooOpoate with manufacturos in regard to training ^prentices? 
14. What b the difference between a coOpoative scbane of educatiMi and 

a coDtinnation school? 

LBT OP EEraRENCE MAT&RIAL TOR PDTDEB BEADING 
, * Manvfaetiatrt' Finojxnni of Indattnal Edaealion. C. B. Dooky. Na- 
tiona] Education Aasodation. Proceet^ngs, 1912. 

(A discussion of industrial educatioa by an educator who hai 
conducted schools for manufacturers.) 

* The Coiptratipt Sytltin ef Indiutritd Trimmif. A. D. Dean. National 

Education Association. Proceedings, 1910. 

(A discussion el the Bcheme of education between the shtqi and 

** Cimtittuatiot% SehooU. Edwin G. Cool^. National Education Associ- 
ation. Proceedings, 1812. 

(A discusuon of the ^pe of schooling for piq>ils who leave school 
at an e^ly age.) 

* Continuatioa ScAoob. Boaid of Education of Massadinsetts. Bulletin, 

1910. 

(Organization, courses of study and methods of instruction of 
continuatiou schools in Massachusetts.) 
** Need* and Pot*il>iiiti*t qf Pari-Tinu Edueaiioii. Board of Education 
of Massachusetts. Bulletin, 1013. 

(Investigation of the need of part-time education in the indua- 
trial dtieg of Massachusetts.) 

* TeiAnieal Bifk Sehoal. G. H. N<uth. National Education Assodation. 

Proceedings, 191 S. 

(The aim and value of a technica] hi^ sdiool.) 
** Trade SduioU in Eurojx. F. L. Glynn. United States Bureau of Edu- 
cation. Bulletin issued in 1914. 

(A description of different ijv** ^ technical and industrial 
sduMli as seen by Mr. Glynn.) 
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■* IiiiatMal, Ttelmieal, tmd Art EAuaHon. Ontario Edncation Dep«rt- 

mcat. BuUetin issued in 1012. 

(A complete description of diSeient types of indiBtriat adiools.) 
'* Btport cf CommHtee on Place cf ladiutriM w PuUie EtbicaHon, C B. 

Ridiardi. Natiomtl Education AtwdatioD. ftoceadiuga, 1012. 

* (A geiHTal discussion on tlw aim and Wue of indiutriklediicstiMi 
foUovnd by * gtatoocnt ot tbc pmpoae of diffoeot indiutrul 
schools.) 

'* ItUerm^kalt Iniiutriat BduKj. W. H.BIkii. Natioml Society for tlw 
Promotion of Induatrisl Educstiou, 1000. 

(A diacuMioB od the need and value of a lower grade iodiutrial 
schocd to take care of diildMn who are disaatided witli the i«gular 
■diool woric.) 

• Tkt Fitehburt PUm cf CoBptraliM Indtutritd Edieatum. M. B. Ho 

Cam). United Statoi Burau of EduoatiiMt. Bulletin No. SO, ISIS. 
(A dncription of tbe Gnt coOpentive hi^-ocfaool aNuae.) 
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chapter v 

obgaxizahon op industbial schools 

Thb usual plan of organization for the caTHege-gnde indus- 
trial school, which is usually a private institution, \a to have 
a director or president who ia the chief executive officer; a 
course or curriculum head who has charge of each separate 
course; a head erf each department in the school and a group 
of academic and technical teachers. Since the aim of this 
type of school is not to prepare journeymen mechanics, very 
(ew ordinary trade (shop) teachers are empli^ed. 

Industrial education erf secondary or lower grade is usually 
a part of the r^ulsr public school system and is supported 
hy public taxation, with aid from State and National C>ov- 
emments. The chief executive officer in charge of all voca- 
tional work should be the superintendent of schools, in a 
small commumty, in order to avoid any friction between 
the different types of education. If the commumty is a 
large aty, the control should be centered in a director or an 
assistant superintendent of schools appointed to tlus work. 

The director or assistant superintendent should have a 
number of assistants. A principal should be appointed for 
each building set apart for industrial training. Under the 
principal a number of heads of departments should be se- 
lected, to develop the different departments of the school. 
Three distinct classes of instructors are employed in an in- 
dustrial school, shop instructors, technical instructors, and 
academic instructors. 

The principal of an industrial school should possess the 
folloiring qualifications; (a) a thorough academic training; 
(6) executive ability; (c) eqierience in public school work; 
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(d) in sympathy with induatrial education; (e) a distinct in- 
diistrial point ot view; (/) sufficient technical and practical 
knowledge to administer industrial work. 

The head of a department in an industrial school should 
have executive ability, previous experience as an instructor 
in the department or trade in which he is to act as head, and 
sufficient technical and pedagogical knowledge to admiDtster 
the work of the department and to assist teachers in plan- 
ning the subject-matter to be taught. 

A shop instructor should possess the following qualifica- 
tiona: (a) knowledge of his trade as full as that of a skilled 
journeyman; (6) knowledge of the technical method in use 
in the trade, together with a command of its drawing, mathe- 
matics, and science; (c) general education not less than tliat ■ 
represented by an elementaiy-school graduation or its equiv- 
alent; (d) technique of teaching and school adminbtration; 

(e) application of the principles of teaching to industrial 
school problems; (/) personal appearance, that will appeal 
to boys; (s) not less than twenty-five nor more than forty- 
five years when he enters the work. 

The techmcal teacher, sometimes called the instructor 
of related subjects (applied mathematics, applied science, 
and drawii^), should possess tlie following qualifications: 
(a) trade equipment, understand the processes cS the trade, 
and the tools that are used; (b) some experience as a teacher; 
(c) a general education equal to a high-school education or 
its equivalent; (J) special training in the subject or subjects, 
two years beyond the highest grade of the industrial school; 
(«) ability to apply these subjects in a practical way to the 
trade problems; (/) personal appearance that will appeal 
to boys. 

The academic teacher, sometimes called teacher of non- 
industrial subjects, should possess the following qualifica- 
tions: (a) appreciative knowledge of trade and industrial 
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conditions, such as a knowledge of common tools, machines, 
and processes of tie trade; {b) experience as a wage-earner 
in some trade; (c) natural mechanical ability; {d) general 
education equal to two years beyond the high school; (e) 
ability to use material drawn from the trades in teaching 
such subjects as civics, economics, induatrial history, and 
Enghsh; (/) personality that wins the respect of boys. 

In addition to the above, teachers in trade classes should 
be familiar with the ordinary principles of teaching, how to 
prepare a lesson, a course of study, and to present a lesson to 
a group. They should know how to teach economically and 
effectively, when to use the group method, and when to use 
the individual method of instruction. The proper relation 
<rf the theory with practice, the uses ol the blackboard, 
models, charts, pictures, displays, references to handbooks, 
journals, and the assignment of home lessons, are some of 
the essentials of the work that the teacher must handle. 

There are certain other personal qualifications that a 
successful teacher must have. He must be punctual and 
tegular in attendance, have a pleasing personality, the abil- 
ity to bring the instruction to bear upon the work of the 
pupils, cooperation with the shops and factories, and the 
social qualities that will win the respect and confidence of 
the pupils so that they will attend school regularly. 

The average journeyman mechanic when placed in charge 
of a trade class usually lacks cert^n qualifications, such as 
the methods of presentation of the subject, knowledge of the 
theory, and an all-round knowledge of the trade. Experi- 
ence has shown that the foreman or overseer who has had a 
certain amount of executive or supervisory responsibifity 
possessess the above qualifications better than the joum^- 
man. Therefore trade teachers as a rule should be selected 
from the ranks of foremen rather than journeymen. The 
shop and technical teachers are the ones that give instnio- 
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tion which directly improves the efficiency of the student ia 
his trade and are often spoken of as industrial or vocational 
teachers. 

The academic teacher is considered, on the other hand, a 
non-industrial or non- vocational teacher. Experience shows 
that the academic teacher has a definite place in full-time 
vocational schools and the general and commercial conlin' 
nation schools, but fails to fit into the industrial continua- 
tion and evening trade classes. This may be due to the fact 
that pupils that attend the last two types of schools have 
very practical minds and are unwilling to study or pursue 
systematically the ordinary academic subjects. The in- 
struction in English and civics must be imparted in an inci- 
dental manner from time to time, while the students are 
studying the technical subjects underlying their trades. 

The building used for an industrial school may be either 
a factory or a schoolhouse renovated. If a new building is to 
be erected, it is advisable to have the academic department 
in the front, and in the rear the shops ; the front of the build- 
ing will be of regular school construction, and the rear part 
(A mill construction; that is, brick walls and the timb^s 
exposed. 

An industrial school equipment should include equipment 
equal to that of commerci^ shops. This may appear to be 
a di£Bcult task, but nevwtheleas an effort should be made to 
have a variety of tools and machines. Mai^ technical 
schools have made a great mistake in providing a large num- 
ber of tools and machines of one kind, thus sacrificing the 
variety of machines. 

It is advisable to have an industrial school dominated by 
the needs of industry. Therefore every school should have 
advisory committees composed of members representing 
local trades, industries, and occupations. Experience 
teaches that these committees should be composed <^ repre- 
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sentative people with little knowledge of the details of edu- 
cational work. They may be organized by departments into 
committees of two or three members, a representative of or- 
ganized labor or employees, employers, and a representative 
citizen. These committees, as their name at^^gests, are 
advisory, and may render very effective service to the school. 

The school year of a day vocational school varies from 
forty weeks of instruction, thirty-five hours per week, five 
days d seven hours each, to fifty weeks, forty-four hours of 
instruction per week, of five and one half days of eight hours 
each. About eighty per cent of the total time should be de- 
voted to industrial instruction, and about fifty per cent of 
this time should be devoted to productive shop-work, under 
the direct control of the schooL TTiia leaves twenty per cent 
for general education. 

One of the moat difficult problems in the administration 
of a day industrial school is the large mortality factor. The 
trade course of an existing industrial school is two, three, or 
four years in length, giving an all-round training in the prac- 
tice and theory of the trade plus a good general education. 
A large number of pupils enter the school in the fall, and 
after they have attended about six months or more, and 
have learned the names of the tools, and are able to perform 
one or two of the operations of the trade, they leave to se- 
cure a position. It is the opinion of the author that this is 
due to one or more of the following causes: lack of proper 
organization of courses, such as short unit courses preparing 
definitely for some occupation in the semi-skilled trades; 
lack of proper encouragement from the parents of the boy 
while he is attending the school; and the narrow view of the 
boy who cannot place d^erred above immediate returns. 
Instead of the members of the family encour^ing hiJi" to 
finish his course at school, they allow him to enter a posi- 
tion with a large initial wage but with very UtUe future. 
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In order to increase the holding power of the industrial 
school without modifying the course of study, a number of 
industrial educators have set up a process of selection at 
registration, admitting pupils of high-school qualifications 
who will remain in school ajid finish the course. A large 
number of industrial departments of high schools have not 
been successful in traJning boys for the productive side of 
industry because they have set up the requirements, such as 
scholarship, etc., that exclude a group of young people who 
would make excellent workers. The graduates of these 
schools ent«r the productive side of industry, and renuun 
for a few years, and then become draftsmen, salesmen, etc., 
in mechanical lines. They fail to remain in that phase of 
industry tor which they have been trained. TTie trMuii^ 
for the distributing side of industry can be given in the regu- 
lar technical high school or corporation course, supplemented 
by a proper shop observation and experience, as outlined on 
page S07, more efficiently than in an industrial course. 

The problem of holding pupils in a day industrial school 
can be solved if we study the type of the great mass of pro- 
ductive workers and adapt a short unit course to meet their 
needs. We find that usually they fail to meet the require- 
ments of the elementary school above the sixth grade, but 
~ nevertheless they possess cert^c physical and mental quali- 
ties, such as muscular strength and mechanical intelligence, 
that can be trained by imitation to meet the needs of the 
ordinary occupations of industry and trade. It is from this 
class that industry must recruit its permanent workers. 

The organization of part-time or continuation industrial 
classes will be very similar to the regular day industrial 
school, except that the instruction must be more intensely 
practical and closely allied to the shop. The practical work 
in the shop must be the basis of the related trade knowle<^e 
in the school. This requires the services of a teacher, called 
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a co&idinBtor, to tabulate the shop materiab, hand and 
power tools, shop processes, and other trade activities, tliat 
the classroom teacher may know the content to impart. 

The organization of an apprentice school consists of a 
supervisor of apprentices, assistant supervisor, shop fore- 
men, and instructors. The supervisor of apprentices is 
directly responsible for all general problems aSecting the 
apprentices and supervises the school and shop training. 
The assistant supervisor is in direct chai^ of the school and 
is responsible to the supervisor for its successful operation. 

The shop foreman of apprentices is in charge of the in- 
struction in the (Afferent phases of shop-work, and the 
proper application of shop schedules. The shop instructor 
fA apprentices acts as an assistant to the shop foreman and 
is responsible for the shop instruction of apprentices. 

The school instructors conduct the apprentice school in- 
struction as outlined by the supervisor of apprentices. The 
organization of an apprentice or corporation school is very 
nmilar to that of the regular industrial school, except in the 
names of the officials of the school as described above. 

The problems and ifficulties are the same as those previ- 
ously discussed. Of course it must be borne in mind that 
when a corporation is conducting a school, it is primarily in 
the interest of the industry, and the corporation feeb that 
it is only boimd to ^ve sufficient academic education, or, 
better still, the related trade knowledge, to make the fq>pTen- 
tice proficient in his trade. Little if any attention is given 
to civics, training of citizenship, and formal English. 

Application for apprenticeship is made on a form requiring 
answers to many questions. This application is looked over, 
and the apprentice is generally ^ven an oral, written, and 
physical examination. Wherever possible, preference is 
given to sons of employees. The apprenticeship is usually 
three or four years in length. 
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THE JOHN DOE COMPANY 
NEW YORK CITY. N.Y. 

TeBHB of APPBaHTICESHIP 



I. Applloanti for *pprentlrachlp tniiM not ba lea 
mnit be phviloall; >omia,Df good moral obu-acter, a 
tloD oqainleat to that requlnd lor graduation Irom 



Wberwith aoma other mpnualble partT an lErecment In the form hi 
[ed, then till apprenticeship gball oats irom uie beelunlDfi; of tbe w 
tad «b«ll oonunoa for the foil term, nnleu agonor terminated, m hi 



tU tba appienUce shall bare fal^ 



iale«athania7«ani}f age, 'ney 

, _. „ ter, and hava recalred an educa- 

^ at required tor graduation from the public grammar sobool 

oi better. 

1. Application must be mads In jpenon. U acoapted tbe applloaut'i nauM 
vfli be reglitered and dae notice will be glren when he will be required to com- 

t. 1%e BrM 576 honn shall oonaUtata a term of trial. If tbe apprentice shall 
during thia period pro4e satisfactory and shall before the expiration thereof exe- 
Oate togetberwith some other reapnuaible partj an agreement In the for 
to annexed, t*- — *■'- 
of trialai ' 

«, Daring the trial period tbe apprentice will be loaned the neoeaaary abca 
tools and claiB-room nuterlali. Onconiplptlon of trial t«rm thesetof ahop tooU 
■hall tbrnaopon beoonw the property of tbe Apprentice. 

S. Apprentice will be required to serve lor a term of three or four yean, 
•Mb to eonetst of MOO boon, Inolndlng about 100 boon In the school room. 

S. Apprenttcee sh^l make np loet time at the expiration of each year, at tiM 
rate of wsma paid daring aatd year ; and no year cd serrloe shall commence nik 
muce shall bare fal^' made n^ alt tbe time lost In the piacedlns yt 



?«' 



tiie right wbenever tl 

ng, or saspena wnoll* or in , . — 

ihaU be at the disoretfon of tfaJs Company. 



'.» 



Ifllgenoei > 

>ted from t: 



maybe, adapted from time to time for tbe good gL ,, 

the Company reaeryet the right to itaelf, u ita sole discretion to terminate an 
agreement, uid discharge tlie apprentice from further eerrlce for any non.«on- 
formlty with mlea aniTregiilBllona, want of dUlg«Dee to hla boilnew, or im- 
proper conduct In or oat of the shop. 

9. In oase of discharge, or In tbe event tliatsaidapprentloe Shall abandon hit 
apprentloeahtp before the expiration thereof, wltboDt tbe consent of taht Ooo- 
pany, tbe apprentloe ahall forfeit all wage* then earned and unpaid. 
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APPBENnCB AGBEEMEW 

THIS AOBXEMENT Ij nude tlili iMjot.. 

betuMD the JOHN DOB OOHPANY, laOoKrOBAiaD, doing b 
YORK, M.y,, barslnaltar known u >■ Compwir " and 



VoTthepiirpoHotMqiilTliiKttieArtoiTTMletf HACHUOBT AND TOOIf 

KAKXB Mid bereb; beooDiM ui ApprentloB to 

Iba Compan)' ud tlia OompBDjr tieielijp Bcxwpti him labjeot to tba taniu herain 
•tateil. 

Ths Ajiprcutloe ud hli GnATdlan tieretijr promlM tlul the Appnmtloe iball 
Mnf onn to uid kblde b; ill Oie proTlJlaai ot this Bfcreement, and iball f kithfolly 
•em th« Compttu; dwlng ttw full pAHod Df time named la thia aKnement. 

The ApprenOoa agnea during the period of hia apprentloeahlp to do all In 
Ua pover to isam aaid art or trade and eameally and iof allj to promote the lu> 
teroata o( tbe Oompuir. He aUo agrees to pnnoe olaaaroom atodlea when tbe; 
are required and arranged tor by the Compui; and In Uiat cue (o do ■ reaaon- 
»ble amount of bome-inidr In pMpan>'ou thereof. 

It la Bgrs«d bj the Apprentloe and hla Gnardlan that the Company ahallha'ra 
ttMlright at ^>7 time to dkobtrge tbe ippnntlee tor lack of dUlganoe, Indlffergnoe 
to iMBlnMti Inability for tb« work*, dlaobedienee of mlea and ragolatloni of the 
CompaiVi sr Improper oondiiot la or oat of wBTUng homa and to laapend blm U 
tlie BtaW of boibieN Rhonld damand it- 

In oonsMnratfon of tbe agrMotnti on the part of the oompuT tkweln oon- 
talDOdtbeaald Apprentloe agrees that he will pa; tbe Companjr the lom of IKS.0O— 
•aid aum to be paid by lald Apprentice at tbc viplntioD of tbe term of trial re- 
temd to IB said " Terms of Apprsntloeahip," thli to be returned to the Appren> 
tioe upon gradnatloii. 

Tb* Ocmpany agrees to train and Instmot the Apprentloe In satdartortrade 
and to par him oompenutlon as ipeolfled in tbit agreemaDt for hi* aarrloe* as 
Apprentloe. Tbe CompaiiT ■il'o igrBe* that If tbe Apprentloe shall remain in lla 
•erricc (or ths full period of bis apprsntloeablp, Inolnding vbatenr period Is 
reqaired to nuke np lost Uma, and shall In OTOry vsy eompi; with tbe terma of 
this agresment. to praaani to tbe Apprentloe at tbe lennlnatlon of his Appren- 
Uoesblp a boons of ONE HITNDRBD DOLLABS (tlOGLOO) and a CertUoate ot 
AppreDtloeablp signed bj an oflloar of this Company. 

This agi«*ment aball oorer a period of TOUR yean iDolndlng * trial period 
of B7S vorklnx boors. Baoh year sball conalit of MOO working boms. 

Tba apprentloe sball reoelTe from the Company daring tba period of ^iprai- 
tloeshlp the following oompaniatkm, to wit: — 

IB oeota per hoar tor tlie flnt ye«T. 
IS " " M t. 1. aaoondyear. 
g H H HUM third jrear. 



Josa Doa OoMPAXT, Iva 



m In fall and with hi 
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During the course tlie pupil receives a trwiiiiig in tlie 
practice and tHe theory of the trade. The practice is given 
in the shop and the theory is given in the school. The hours 
are the same as for the journeyman, except for four hours a 
week, when the apprentice attends school on company time 
at the regular rate of pay. At the end or expiration of ap- 
prenticeship, those who have satisfactorily completed the 
course receive a certificate, signed by the proper officiab of 
the company. They are retained in the employ of the com- 
pany at the specified rate, or at a higher rate, if the ability 
and service justify same. ■ 

QUESTIONS FOB DISCUSSION 

1. Erplun iriiy few shop tescben an anployed id ma indutrtiul aihoei 

of college ^tide. 
t. Are iiutructOTg in wlooli of teduK>k>gy iocfined to explain pnnciideB 

in tenns of "shop" or technical language? 
S. How would you proceed to select a teacber for applied science in a 

day industrial scfaoolP 

4. Why ia it aecemnry for tlie principal and imtructon b a seoondaiT 
■chool to have a sympathetic understanding of boysP 

5. Is it possible to have the same rigid standard in a coOpoative indiis. 
trial class, and hold the pupib as in the regular high tchool? 

e. Why is it desirable to dder industrial education until the- end of the 

period of compulsory general education, Fourteen years of age? 
T. Some instructors in trade and industrial schools doim you cannot 

teach a trade to a boy until he reaicbea the age of sixteen. Why? 
S, What objection may be made against teaching a <duld of ten to be a 

textile woricer "piecer"? 
9. Does a oonne in dvica osvst industrial training? If so, to what 

extent? 

10. Should industrial and liberal education be comtoned? State ths 
advantages and disadvantages of such a plan. 

11. How should the time be divided between industrial and liberal 
education? 

IS. Should studies in an industrial course be alternated by hours, as in 
the regular high school, or shall the day be so divided that one half 
may be given to shop practice? 
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LBT OP REFERENCE MATERIAL FOR FUTURE READING 

* Slalaiient t^ Patieut qf Fadenl Board for VoeaHoad Edueatian. Bulte- 

tin no. 1. 

(A mnntxT of fuoduneot*] priikdpka of vocational education.) 

* Emetgmcg Tnmittg tn SAipfruiZiinf. Evening aod I^rt-TiiDe dnoK* 

for Shipyard Workers. Bulletin no. S. 

(Unit counexiashipbuildittgslioiniie how short, intensive gqoiks 
* may be used in training woricmen.) 

* IVmb and ladatiriid Edueaiion. BuUetin no. 17. 

(A very condse statement at the nipnization and adminiatration 
of induBbial ichools.) 

* Part'Time Trade and Indutlnal Sehoolt. Bulletin no. IB. 

(A complete description of the or^nization and courses in part- 
time industrial schools.) 

* BuSdingt Olid Eqtdpmmt for SekoaU and Clauet tn TVnds and Indiubid 

Suigwe*. Bulletin no. 20. 

(A description with illuatralJons of the fcrowfh of diSeMUt indna- 
tiial schools. Kinds of buildings and equipment.) 

AH the above may be obtained from the Federal Board f<H Vocational 
Education. Washington D.C. 

* Ortanitalion <4 (A« P«Tiiuy{min{Ei BaHroad AppnMn Sgtiein. Circuial 

published by the FeD&sylvania Railroad. 

(A very elaborate organization of apprentice schools.) 
** PraHemt of Indaitrial Ed-ueation under Public AdminUtralion. Frank 
V. ThompaoQ. National Society for the Promotion of Industrial 
Education. Proceedings, 1916. 

(Discussion of some administrative problems that have aiiseu in 
the administration of schools in Boston.) 
** BequitUti rf tht E!fficiait Teacher in /ndiu<ruiJ SiAoaU. G. M. Gering, 
National Educational Association. Proceedings. I91I. 

(A discussion of the qualificatiou of an efficient teacher in no 
industrial achooL} 
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CHAPTER VI 

ORGANIZATION OP EVENING INDUSTRIAL COCHSES 
. The history of trade and technical instruction shows that 
(niginally orgaiuzed technical instruction consisted of engi- 
neering, mathematics, drawing, science (theoretical and 
laboratory practice), and was provided for young appren* 
ticea during the evening. This was due to the tradition that 
all students were expected to be working under some form 
of apprenticeship in the trades and industries and received 
the practical training in the shops during the d^. The 
first form of technical and trade instruction was naturally 
planned to supplement practical experienoe by giving the 
related trade knowledge in the evening. England to-day 
practically provides very nearly all the technical insljuction 
in the evening classes on this basis. 

While it b necessary to provide well-trained workers, it is 
abo necessary to provide employers, manners, and foremen 
having the proper appreciation of the value of the techni- 
cal training of workers. The higher degree of training 
necessary for the worker, the greater the need of raising the 
standards of the managers, foremen, etc. Therefore it is 
necessary to have different grades of evening technical or 
industrial schools or, as they are sometimes called, ^:ten- 
uon courses, as well as day schools. 

Ev^iing industrial extension courses or evening industrial 
courses may be of the same grades as the day industrial 
school, college grade and secondary. The college grade eve> 
ning industrial school aims to bring the systemaUc study of 
e^pUed science within the reach of young men with a high- 
sdLool education or its equivalent who are foUowing indus- 
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trial ptusuitSi and wKo desire to fit themselves for hi^ier 
positions, but are unable to attend courses during the day. 
The Lowell School of Foremanship represents on evening 
technical school of college grade.' 

Evening school instruction has been, and probably will be 
for a long time to come, the only feasible form of organized 
public instruction for working boys and men. In order to 
show the relation between general evening schools or evening 
schools of liberal instruction and vocational evening imtruc- 
tion (including industrial classes, given under the public 
school system), it nu^ be well to outline a plan showing the 
exact relation. 

Evening instruction under these two divisirais may be 
outlined as follows: 

A. GcsMxal or liberal educati<xi. 

I. Regular elementary grade schools tor those wishing 

to complete the eltanentary school courae. 
n. General course (ungraded) for 

a. IUit««tes. 

b. Foreigners. 

m. Regular high-scbool courses for those wishing to com- 
plete the high-school work along the following lines: 

a. College preparatory course. 

b. Commercial courae. 
0. Classical course. 

d. Technical course: 

1. Courses for boys who desire to be "handy." 
i. General technical course (technical train- 
ing to enter a skilled line df work). 
IV. Recreational courses. 

B. Vocational courses. 

I. Trade preparatory courses: 

Desire of sufficient training to enter from a blind- 
alley to a skilled employment. 
H. Trade extension courses. 

> See page S04 [or course of ftady./ 
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In addition to the college grade, secondaiy and inter- 
mediate industrial classes should be established. The sec- 
ondary class is for those who desire to learn more about the 
practice and theoiy of the trade. The intermediate class 
ia for beginners who are in unskilled lines and who desire 
to leam sufficient practice about a skilled trade to obt^ 
a position. The secondary evening industrial classes are 
sometimes called trade classes or trade extension classes, and 
lepres^it one of the most important divisions of industrial 
education. 

Hie oi^canization of evening industrial classes should be 
under a principal or director, with a corps of shop and tech- 
nical instructors. The qualifications of the principal and 
instructors should be at least those required of the principal 
and instructors in day industrial schools. 

Since ev^iing school work is exacting, only those teachers 
should be selected who are phymcally strong and robust. 
As all forms of evening instruction are more or less of a social 
problem, it is veiy important that teachers should be imbued 
with a real desire to assist thm pupils, as well as to know the 
subject of instruction, Tliey should know all the members 
of the class, be able to assist them with advice and to arouse 
the tired pupils by enthusiasm. All this requires a great 
deal of energy (physical) on the part of the teacher. 

Evening trade instructors should possess a trade trailing 
plus a combination of personal quallEcations to deal wisely, 
cheerfully, and sympathetically with tired apprentices. It 
is customary to select evening instructors from the day 
school force. While this is often advisable in order to pre- 
vent teachers from having conflicts over equipment, it does 
not always give the best results. The most effident day 
school teachers often fail to give the best results in evening 
classes. This is due to several reasons: evening trade pupils 
are usually Ured iqipreutices who attend school with very 
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definite ideas as to what they require. They desire instruc- 
tion which will lead to definite needs, usually some deficiency 
in their daily occupation or a desire to secure a promotion. 
ThereEore evening trade teadiers require, first, a large social 
democratic spirit; second, the ability to interpret the needs 
and desires of the pupils who attend the evening schools. 

Trade extension courses have usually been planned as 
two-, three-, or four-year courses. Students have been 
placed in ather the first, second, third, or fourth year 
according to thdr ability. The records of evening trade 
classes under the above organization have not been satis- 
factory. The mortality of students has beeo very great. 
Investigations have disclosed a number of weaknesses in the 
evening school organization, such as incompetent teachers, 
poor organization, classes not adapted to needs of pupils, etc. 

Apprentices and tradesmen demand that the instmctioa 
shall lead directly to the specific things they want to know. 
If they are obliged to spend a month or more on preliminary 
work, the value of which they do not immediately discover, 
they will soon become discouraged and leave. Then again, 
mechanics and other tradesmen who may, perhaps, have 
some reputation in their trades, and who wish to perfect 
themselves in certain technical lines, do not wish to be 
grouped with younger persons, feeling that such persons, 
having come recently from the pubhc schools, are able to 
answer questions, use better English, and appear to better 
advantage tlian ihey. In other words, adults are often sen- 
sitive about the comparisons which the younger members 
are apt to make at their expense. Therefore, all trade stu- 
dents should be classified into vocational classes, according 
to their trades. This idea carries out the plan of the old 
trade guild of a few centuries ago. Each guild was formed 
for the purpose of social intercourse and mental stimulus. 
E^ trade had its owp guild, ^nd the dail^ trade experiences 
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of eacb member became the property of nil members. Dis- 
cussions relating to the practices of their chosen trade occu- 
pied their attention. So to-day workmen have common 
trade interests, and should be grouped according to their 
occupations so that they may have an Of^rtunity to talk 
over those int««sts. 

Since workers usually attend a tedmical class in order to 
satisfy a definite need, the instruction should be divided into 
a series of units, each unit representing a definite trade 
need. To illustrate: a machine-shop course may be divided 
into the following unit courses: 

1. Lathe wwk, and the use of meaaming 



■ «. Screw-cutting. 
S. Planer and sh^>er operating. 

4. Milling-machine opentting. 

5. Toed and die wm'k. 

6. Jigs, fixtures, and nuudiine cxmstniction. 

7. Machine-shop mathematics. 

6. Blue-print reading and machine drawing 

for machinists. 
9. Tool design. 
10. Tool forging. 

Eacb unit course may conust of sixteen lessons of two 
hours eadi disbribnted over eight weeks. An applicant may 
enter ai^r <me of the above imit courses and meet his imme- 
diate need. He may desire to continue in other unit courses 
after he has seen the v^ue of his first course. 

Of course it is possible to have full courses composed of 
multiple units. There are some students who desire to pur- 
sue a vocational course covering from two to four years. 
Therefore unit courses should be arranged in sequence 
so that it is poBsiUe for a student to obtain a complete 
knowledge of the trade by attending a number td years. ^ 
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Evening trade classes present so many new aituatJona and 
new problems to be solved that it ia necessary emd very es- 
sential that the faculty should have frequent discussions: 
daily lesson outlines on mimeographed sheets, the problems 
prepared by the teachers and used as a guide and a smnmary 
by the pupils. Pupils in evening trade ^ttension classes 
should not be graded or grouped as are the regular pupils in 
the evening schoob. An effort ^ould be made to determine ' 
whether a pupil can profit by the course. Regularity of 
attendance should be inusted upon, and absences excused 
only on account <^ ^ckness or work. If a pupil fails to 
attend r^ularly seventy-five per cent of the evenings, he 
shoidd be dropped, and should not be r^nstated until the 
opening of the next unit course. Trade classes should not 
be in session over two evenings a week, and those evenings 
should not be successive. An individual card should be 
kept for every member of the class. One side of the card 
^ould cont^n the history of the pupil, and on the reverse 
rade the attendance, the amount of work done, and the 
time devoted to each project. At the end of the year these 
records should be transferred to a larger card, called a life 
card, which becomes a permutent record. 

In ordCT to make Aort unit courses successful it is abso- 
lutely necessary to have the courses property advertised. 
Tliis brings up the very important question of the advertise- 
ment of trade extension courses. These courses should be 
widely advertised through circulars distributed to mechanics 
and tradesmen, through the duly newspaper, and by means 
of posters placed in conspicuous i>ositions in the shops and 
factories. Large, attractive post^s should be placed on the 
walla near the exits and entrances of shops and factories, 
railroad stations, ferry slips, clubs, unions, and schoob. 
Notices should appear frequently in technical journals, in 
special buUetins, and in papers issued 1^ large corporations. 
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Slides showing the value of trade extensioD courses should 
appear in the moving-picture houses. Once a year the 
school should have a public day ; that b, the school should be 
open to the public with the equipment and plant running. 
The principal and instructors should be present to e^lain 
to the visitors the different departments in the school. An 
evening at the close of the term should be devoted to an ex- 
hibition of the work accomplished and a special invitation 
should be extended to journeymen and apprentices. In 
addition — the prindpal should address various civic bodies 
and labor unions on the value and need of trade extension 
classes, and make personal visits, regularly, to the local 
ahops and industries, and meet the foremen and overseers 
and ask them to encourage the workers to attend the evening 
trade classes. It is very important that the wording of all 
drculars, posters, etc., should be expressed in a concise, at-. 
tractive form. To illustrate; instead of shop mathematics, 
use arithmetic for machinists, arithmetic for carpenters, etc. 

A deposit should be required for admittance to trade ex- 
tension courses. It is a sign of good fiuth and is a guarantee 
against irregular attendance, breakage, stealing, and misuse 
of materials. This deport should be returned at the end of 
the term if the pupil has attended regularly, has properly 
used materials, and returned books and instruments. A fee 
of one dollar for each course would be sufficient. 

In order to maintain a uniform attendance it is a good plan 
to have various employers visit the school and make their 
appearance on the platform before the assembled classes. 
An effort should be made to have employers address the 
students and show the value of this type of education, enu- 
merating if possible personal references. A Ust of employees 
who have attended the school, with a record of their prog- 
ress and attendance, should be sent to employers, so that 
they cui reward in a substantial way the attendance at the 
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trade school, by promotion, some form of preference, or l^ 
increase in wages. 

When a student is absent a card should be sent to him, 
and if he does not respond, a letter should be sent to his em- 
ployer or a visit made to the shop. 

Since there are many occupations that are highly special- 
ized and which do not possess sufficient content to give a 
course of study over several years, it is necessaiy to provide, 
in addition to the evening trade courses, a form of recreation 
that will appeal to the working pupils. In order to cany 
on this work successfully, trained teachera should be pro- 
vided who are able to mingle easily with working people, 
and, above all, they should have the power (rf leadershq) for 
all forms of recreational work, from free play and folk-danc- 
ing to clubs and lectures. This work requires a strong 
leader, a person who leads but keeps himself as one of the 
crowd, thus putting the leadership as little in evidence as 
possible. These activities are of tremendous value in in- 
culcating the art of coSperation, civic and social responsi- 
bility, and social good feeling, and should have their share 
of attention in evening schools especially in industrial dis- 
tricts. Pupils should be taught as far as possible to use 
their own homes for amusements. The schools should have 
rooms, halls, gymnajsiums, etc., with furniture and supplies 
for games, reading-rooms, recreation-rooms, and moving- 
pictures. - Classes should be arranged so as to accommodate 
a group or groups that have corresponding interests. Ath- 
letic games should group together those best suited to play 
tt^ether. Table games and story-telling and folk-dancing 
all need grading, in a sense, so as to keep a relatively keen 
interest.' 

Intermediate evening trade classes are sometimes called 
evening trade preparatory classes, and are for those who 
* See page 302 for course d etudy. 
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desire to enter a skilled trade. Since the students in the 
trade preparatory classes have not had any trade «g)erienccv 
most of the instruction should be in the shop. 

QUESTIONS FOB DISCISSION 

1. A nnmber of piaminent Engliih tecfrnka] scbool edncston daim tlwt 
it b difieuh to otttuo • luge cmvllment of day itudent* in ♦w*"i'T il 
•dx»oli. Give wme of the tcmoiu vhy thii conditkni ezut*. 

C. Wliat *n the reawm for the iacieaKd demand for evening wJkn^ 
dming the la*t few yeaitt 

9. Ii an evoung ooune b machin&Jiop tbeoiy more cflective than a 
con««poadeiice courae in the mme Ribjectf Wbyt 

4. EzpUin the advantages and diaadvantagea of ihort unit connee cor* 
ering a number ot evenings, and toll coimei covering two jean or 

5. Suggest evening counes tor cotton-mill mAaa. 

6. Suggest evening courses for electrical workers. 

7. EipUun why evening tnde instruction for young people on the Con- 
tinent of Bun^ is not popular. Compare the length of the woridng 
day on the Continent of Europe with that of the United Statei. 

8. How can evening echool teachera of trade lubj'ectj be kept in inti- 
mate contact with the practical requirements of the ti^es they ate 



V. What is the moit effective meaiii of lecuiiiig (a) evening sht^teadieri; 
(i) evening technical teachers? 

10. What is the purpose of an advisory board for an evening industrial 
school? How may they be selectedF 

11. What is the most effective method ot 0ving evening instructors trade 
erperience? 

12. What are the agencies available for industrial education in the avenge 
community? 

IS. What are the qualifications required tar a director of (a) an evening 
preparatory trade school; (6) a continuation school; (e) an evening 
trade school? 

14. What ore the qualifications reqiured for a bead of a madiin»«hop 
department in (a) an evening trade school: (b) a continuation adioolF 



LIST OF REFERENCE MATERIAL FOR FUTURE lUSADING 

*■ Boa can Oe Evening Sehix^ Bett Ueet the Netdt ef At Wagt-Worktr f 
W. A. OXeary. National Sod^ for the Promotion o( Industrial 
Education. Bulletin. 
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'* Evening Schoidt, their Purpoie and Limilaiioni. John L. Shearer. Na- 
tional Societv fur the Pronotion of ludustrial Education. BuIletiD. 
(A discussion of the piupose of evening schools and how far they 
are meeting the purpose.) 
'* ContinualuM SekooU in England and BUetBkere. M. Sadler. 
(A vei7 complete dewziptiwi of couUniMticHi sdiools.) 
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CHAPTER Vn 

AN INDUSTRIAt SURVEY 

It is necessary to experiment in industrial education, as 
in other lines, to make progress. In order to work intelli- 
gently, it is necessary to profit by the results of other com- 
munities, and to obtun data upon which to experiment. 
Therefore, before establishing any system of industrial edu- 
cation, it is desirable to make a number of investigations or 
surveys for the puipose of determining just what kinds r^ 
industrial training are required. 

The main questions to be answered by a survey are: 

1. To what extent is there a need for industrial education in the 
commimity? 

ft. To what extent are the public schools, private agencies, and 
apprenticeship systems meeting the need? 

S. What kinds of industrial training are needed? 

4. How can cooperation be arranged between the schools and the 
trades and industries F 

A thorough study should be made of aJ] the industries in 
the community to determine the following questions: 

1. Whether there is a content of technical knowledge or skill in 

any job that cannot be acquired tlirougb routine work for 

which special instruction is needed. 
«. If so, what is it? 
8. Whether it can best be imparted by provisions inside the 

industry, 
4. If not, whether it is worth while to provide such instruction 

through outside agencies. 
B. If this is true, whether such instruction shall take the form of — 

a. All day industrial schools. 

b. Trade schools. 

c. Part-time industrial classes. 

d. Evening classes. 
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e. Whetlier there are any jobs for which it is not desirable either 

to direct the youth or to train him at public eipenge, 
, 7. What number of new workers could be prepared for any job, 
if it has a teachable content, without overstocking the market? 

8. What kind of equipment as to age and physical and mental 
assets should the worker have for the jobP 

0. To what extent does the industry select its workers for any 
job so as to secure those beat od^ted to it? 

The answers to the above questions will show the types 
and extent of the schools needed, the courses of study to be 
followed, and the equipment and try-out necessary to carry 
through the aims and purposes. 

It is coming to be recognized that in some industries the 
training of the workers should be as much a matter of trade 
agreements as hours of labor, scale of wages, grievance 
boards, and other matters which ultimately and vitally con- 
cern both the employer and employee. These are dealt 
with by means of a joint agreement known as the "Pro- 
tocol." Trade agreements may be worked out covering the 
following: 

1. The conditions under which new workers are to be trained and 
received into the trade or occupation. 

2. The credit toward the period of apprenticeship to be given 
any course of training in the school either before or after 
employment. 

8- The training in schools as well aa shop to be required of the 

apprentices after employment. 
4. "Die preference given to local and trained workers in hiring 

and promoting in the trade and occupations. 
'6. Possibilities and arrangements for instruction during the dull 

season periods of trades. 

' As a matter of efficiency every school system should take 
account of the social, economic, industrial, and educational 
conditions in the community. Data should be at hand and 
kept up to date. The superintendent or assistant supmn- 
tendeot should be able to interpret the data collected and 
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use them to advant^e in developtng tlie school system. 
The following suggestive outline may be used by attendance 
oflScers, investigators, and social workers in obtaining the 
information: 

I. Pacta about the people. (While this may be somewhat tob 
inclusive as a major division, it is used here in the restricted 
sense of a single locali^O 

a. Population extent. The whole program will depend 
much upon the suse of the community. 

b. Migration. That is to say, whether or not the popula- 
tion of the city is stable or movable. 

e. Ck>nditionB as to type. 

1. White or colored. 

2. Native or foreign-bwn. . 
d. Illiteracy. 

£. Economic factors. 

a. Tas-rate, local and State; the whole tax burden. 

b. The Indebtedness of the town or city. 

«. Conditions of waste in the expenditure of all public 
moneys. 

d. Possibilities for effecting economics by a reorganisatioa 
of the present system of education. 

e. The amount of school funds, from whatever source, 
available for local use. 

8. Industrial factors. 
a. Apprenticeship. 

(1) How extended. 

(2) Lack produced what result. 

(3) How to supply lack. 

(4) Not needed because of type of labor employed, 
mature workers only, etc. 

6. Whether there is a content of technical knowledge or 
skill in any job Ihat cannot be acquired through routine 
work, and for which special instruction is needed. 

(1) If so, what is itF 

(2) Whether it can be best imparted by provision in- 
side the industry. 

(3) If not, whether it is worth while to provide for sudi 
instruction through outride agencies. 
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(4) It this is true, whether such instmcUon Bhall take 
tlie form of 

(a) All day industrial schools. 
(6) Trade schools. 

(c) Part-time industrial classes. 

(d) Evening classes. 

' (5) Whether there are any jobs lor which it is not 
desirable eitlier to direct the youth or to trun him 
at public expense. 
(9) What number of new workers could be prepared 
for any job, if it has a teachable content, without 
overstocking the market. 

(7) What kind of equipmoit as to age and physic^ 
and mental asseta the workers should have for the 

(8) To what extent does the industry select its wooers 
for any job so as to secure those best adapted to it. 

(9) Whether their market is overcrowded. 
4. Sdiool factors. 

a. The number of children leaving school eac^ year. 

b. The nationality, age, and schooling condition of thofe 
withdrawing. 

c. The economic condition of those withdrawing. 

d. The wages, number of jobs, kinds of work, and advaiiDfr- 
ment of those withdrawing, 

0. Causes of retardatioQ. 
/. Causes of withdrawal. 

g. Educa^n after leaving sdiool. 

A. Means of getting a job. 

t. Comparative amount of idleness of non-graduate, grad- 
uate, and high-school group. 

j. The aim, character, and extmt of prevocational trunjng 
in the elementary schools. 

Ic The aim, charact«r, and extent of manual training In 
dementary and high schools. , 

1. The aim, character, and extent of the evening schools. ' 

^ce the public school system is expected to train pupils 
of high-school age for the vocations in the trades and indus- 
tries, it follows as a corollary that tlus iodustrial instruction 
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must be supplemented by mduBtiial guidance. Otherwise 
the public schools may be Sooding certain trades with 
young meo, to an extent that there may be more applicants 
than positions to be filled. Such a condition would be harm- 
ful to society and to the student. Therefore the most effi- 
dent ^stem of industrial education must include, as a 
preliminaiy course, industrial guidance, information and 
direction to young people, in order that they may be dis- 
tributed vocationally so as not to have an excess of human 
talent in any one field. 

In the early history of the race, it was the custom to place 
the growing boy at work with his father, so that he might be 
taught from the experiences of his father. During the Mid- 
dle Ages the training in the apprenticeship was a direct pre- 
liminary to his trade. To-day parents do not care to have 
the children follow the father's occupation, on account of 
the feeling that the children should do better than the father. 
This is a serious mistake because children sometimes do not 
do as well as their fathers, and if they followed their fathers, 
they would be imbued with the industrial atmosphere and 
features of the trade. 

Years ago, when each community was small, the indus- 
tries and trades were open books to each boy. It was not 
unusual, as we see from the life of Benjamin Franklin, for a 
father to take his son at the age of twelve to the different 
shops, to see the men at work and to talk to the master- 
workmen. Comenius speaks in a way of industrial guidance, 
when he says, in speaking of the true significance <A man- 
ual occupations as a factor in education, that children 
should leam the most important principles of what goes on 
in the world around them, so that any special inclination 
toward things of this kind may assert itself with greater 
ease later on. 

The responsibility of preparing a young person for a voca- 
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tion for whicli he is fitted physicallv and temperamentally 
will be one oF the most senous duties imposed upon the pub- 
lic school system, because eventually it means that the prob- 
lem of supply and demand of labor and the problem of dis- 
tribution of human talent will be placed on, or correlated 
with, the puUic school system of this coimtry. This is one 
of the reasons why this vital problem should be solved in a 
careful, scientific way, with due regard to each person's apti- 
tudes, abilities, resources, and limitations, and at the same 
time taking into account the relation of these elements to 
the opportunities and conditions of success in the different 
fields of labor. Children should be employed in positions 
for which their health, capacity, and intellect best adapt 
them. If this is done, it means well-rounded and efficient 
manhood and womanhood. On the other hand, an occupa- 
tion out of harmony with a young person's aptitudes and 
capacities means inefficiency and a loss to both the employer 
and employee. A large number of adults who prove to be 
failures in life can trace the cause to the lack of proper guid- 
ance in both school and juvenile employment. 

The vocational direction or guidance department of a 
public school system should be a part of the organization of 
the continuation school, and should be in charge of a director 
called a "vocational counselor." This director should have 
full power over the granting of worldng certificates and pro- 
viding employment for young people who desire to go to 
work. 

A vocational counselor should be a person with a sympa- 
thetic interest in young people. In addition, he should have 
information in regard to the opportunities for work for 
young people. In order to obtiun this information, the 
counselor should have an appropriate personality to ap- 
proach employers, and the ability to do research work and 
to organize this information in proper form for use. This 
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mar t>6 carried out by dividing vocationa into five large 
classes, the professional, the commercial, the agriculture 
the industrial, and the household. Under each class we may 
have (^visions and subdivisions of occupations. A record 
of qualifications and of the supply and demand ct different 
positions should be on file. A chart may be made illustrat- 
ing the educational opportunities in the community. The 
survey will show the positions open to young people by u^ng 
data given on page 62 in the form of a chart, which has 
been used successfully by the National Society for the 
Promotion ot Industrial Education. 

In order that the vocational counselor may prcqierly look 
after the welfare of the individual child, it is necessary to 
know definitely the time the child should b^in work and 
the kind of work he is able to do. Physicians tdl us that 
the mental and physical condition should not be overshad- 
owed hy being brought into use b^oie the devdopment 
adapted to such use is established; and on the other hand, 
that functions, both mental and physical, are weakened 1^ 
not b^g brought into use when they are ready to be used. 

The mental development of the child should be carefully 
determined to see whether the child should be allowed to 
work. Before this is done, it is necessary to know the nature 
of the work the boy or girl is to perform. After it is deter- 
nuned by tests that he or she has the mental equipmmt and 
the d^ree of knowledge necessary to do a coiain form ot 
work, the next question to be solved is whether his physical 
condition is such that this particular kind of work will not 
harm him. Since labor differs in character, occupations 
should be classified, and the boy or girl should be allowed to 
perform only the character of work that is best adapted to 
his or ber physical condition. 

Since the knowledge and truning imparted to a child are 
to prepare lum for life, the school should follow up the boys 
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and ^Is who leave, and see how successfully these children 
have been prepared. The school is to judge by the success 
or failure of the children who are out in the school of life. 
A continuation school teacher should be assigned to look 
after a definite group in addition to the regular school work. 

QUESTIONS FOB DISCUSSION 

1. Wh&t ue the objections umially nused in a community Against an 
mdustrial nirrey? Are the objections well founded? 

8. Explain some of tbe reasons vhy "Protocols" are not more commonly 
used in industrial education. 

9, Are social workers abne competent to cajry on an industrial school 
survey? 

t. Are so-called general educators alone competent to carry on an indns- 
trial sdiool survey? 

5. What are the preliminary steps usually taken before an industrial 
school survey is made in a community? 

6. How was vocational guid&oce provided a generation or two ago? 

7. What objections are made to vocational guidance? 

8. Give some reasons why tbe public schoid system should support a 
well-organized vocational bureau. What are some of tbe objecti<»u 
usually made against such a bureau? 

9. ExpliuD bow the public school system may assist in solving the prob- 
lem of the unemployed. 

10. Outiine tbe organization of a vocational bureau for an industrial dty 
of 600,000 inhabitants. 

11. Give some of the reasons why every child should be under the guidance 
of the public school system until be or she reaches the age of eighteen. 
What ore some of the objections to such a plan? 

UST OF REFERENCE MATERIAL FOR FUTURE READING 
* Report of the Minneapolis Survey. National Sodety for the Promo- 
tion of Industrial Education. Bulletin do. 21. 

(A very comprehensive study of the industrial educational needs 
of Minneapolis. Forms and questionnaire are very valuable.) 
•* Report of the Richmond Survey. National Society for the Promotion 
of Industrial Education. Bulletin no. 20. 

(A study of the different trades and industries of Richmondi 
Virginia, to determine educational needs.) 
*• The Vocational Survey of Cincinnati. Chamber of Commerce, Cindn- 
nati, Ohio. 

(A chamber of commerce investigation of the educational needs.) 
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"Tocktkmal Infonnatton for Pupils in • SmaD Ctty," M. A. Whist- 
le. Sdmot Rmea, Mafdt, I01S. 

(A Btudf of TOcatioDBl guidance in a misll aiy.) 
* "Vocatioiwl Guidaiioe in Boston." F. T. Thompson. School Reeittt, 
FebniaiT, WIS. 

(A dEwription of tlie organization of the vocationa] guidance 
dip(utiii«iit of the school aystem of Boston.) 
** RtadittQt in Voeational Gmdance, Mejei Bloomfield. 

(A collection of the best articles on vocational guidance.) 
Vocational Guidance and the Public Schools. Assooated Acadonio 
nindpali and Coundls td Elementar; School Piindpals and Ti 
foKxedingB, Syracuse, New York, 1913. 

(A splendid discuwon on how the public sdiool ma7 m 
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CHAPTER Vm 

PRINCIPLES OP PSYCHOLOGY UNDERLYING LEARNING 
In order tliat one may have a clear understaiuliug of the 
methods of teaching industrial education, it is necessary to 
have at least a working hypothesis of the action of the mind 
in acquiring knowledge and skill. The inunediate organ 
of the mind is the nervous system which consists of the 
brain, spinal column, the cerebro-spinal nerves, and the 
sympathetic system of nerves which mdntains the auto- 
matic action of the organs of respiration, circulation, and 
digestion. All of these parts form a complete system; the 
nerves and the spinal colunm are merely extensions of the 
brdn tissue. The nerves, which extend to every part of the 
body, appear like white, silvery threads, branchmg and rami- 
fying from the roots which are sent from the spinal column 
through lateral holes in the spine, and to the brun from the 
organs of sense through the holes in the skull. Each nerve 
has two parts, the motor and aetuorry cords; these two cords 
run side by side, and form one thread bound by many 
twisted fibers that conduct the nervous eaergs and nutrition 
to and from the nerve centers. The two cords are distinct 
in each nerve, and serve a distinct purpose. He aenaory 
cord carries sensations or sensory impresuons that it re- 
ceives to the brain or spinal column, and the motor cord 
carries the reactions from the bnun — that is, the intellect 
— to every part of the body. Each cord acts independently 
except as they meet in the brain. The brain is divided into 
two hemispheres or lobes, associated with each other by 
GbtJS which unite them. The center of the brain contains 
the section that regulates the activities of the special tensa, 
tmell, sight, hearing, tasting, and touch. 
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Oi^ans of sense do not at once act in their full measure in 
the child. They do not possess at the birth of the child 
their full power or precision, bs in the case of animals, such 
as the power of smell of a dog. The first applications of 
sense-perception need to be corrected by experience. Each 
s^ise assists the other, and gives approximate perfection to 
sense-perception. IQiowledge is best obtmned by the com- 
bined exercise of all the organs of sense. Exercise strength- 
ens the organs and makes them accwate. 

The eye, the organ of seeing, is one of the most important 
organs. It at first peaveives only surface and color, but it is 
tinned by experience with the aid of the other senses to per- 
ceive texture, figure, size, number, and disbuice. By train- 
ing the ^es, the dyer is able to detect differences in shades 
of color, and other skilled workmen (tradesmen) are able by 
inspection to detect imperfections and strong points in 
material. 

The ear reveals somid. It is aroused by vibratory move- 
ments through the air to the ear. The ear, which at first is 
quite inactive, and very gradually discriminates soimd, may 
be trwied to perceive shades of tone. Experienced mechan- 
ics are able to detect weaknesses in engines and machine 
parts by the sound produced from the blow of the hammer 
which the oriUnary person would be unable to discover. 

The tongue reveals taste. The organ of taste is the sur- 
face of the tongue and palate on which are distributed 
nerves. In order to excite the sensation of taste, it is 
necessary to have the substance in a state of solution. 
Continuous stimulation rapidly deadens its senubility. It 
is hard to arouse this sense. It may be cultivated to a great 
extent by practice. Merchants and others are able to make 
the selection of certain commodities and to detect impurities 
by the sense of taste. 

The sense of touch: the nerves of touch extend to every 
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part of the body and receive impressiotis at their extremi- 
ties; in the fingers they tenmiiate in a fold which is espe- 
cially sensitive to vibration. When we touch an object a 
flow <rf nerve energy or sensory impression is sent through 
the sensoty fiber to the cerebrum forming a sense-perception. 

The nose reveals smell. The organ of smell is the mem- 
brane lining the inner surface of the nose. Odorous particles 
are emitted from the substance, pass over the membrane, 
and stimulate the nerve fibers. It resembles taste to a cer- 
tain degree, in that continuous action will render the organ 
useless. Certain tradesmen possess this sense to a marked 
degree. 

Of course we know that we can enlarge the scope of knowl- 
edge to be obtuaed by the ^e and ear by artificial aids; the 
miscroscope and telescope assist the sight, and many other 
scientific inventions assist the hearing. We can improve 
and intensify the powers of sense by special practice; the 
surgeon trains the hearing, touch, and sight; the carpenter 
traias his eye and hand to work together in sawing wood. 
The eicpert finisher on cloth trains his touch so as to detect 
alight differences in the t^cture of fabrics that are not 
visible. 

The br^n (md nerves like all parts of the body develop 
very slo^y. The child is bom with certain tendencies that 
con>e by heredity. These tendencies are called "instincts." 
llie education oi the child is a matter of inheritance and 
such habits and knowledge as are acquired by environment. 
The child's first education is received through the senses; 
that is, the child receives an impression first upon the organ 
of sense, which is transmitted by the sensory cord to the 
brain, where it makes an impression. As a result of a num- 
ber of these impressions called "sense-perception," the 
senses are ^ercised, and a cert^ movement of the mind 
takes place called a "reaction," idiich is transmitted from 
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the brun to tlie body by the motor cord. Ceitiuii actiona 
that are repeated many times create such an impression on 
the part of the brain, the spinal column, that it puts forth 
motor actions that become automatic; that is, carried on 
without connection with the brain itself. This power is 
called " habit," or the refl^ action of the spinal column, and 
is shown in walking, etc., which at first requires intellectual 
direction, but through repetition is performed uncon- 
sciously, through habit. To illustrate: the first time a boy 
saws a board he is obliged to make special nervous effort to 
do the work, and finds great difiSculty in sawing according 
to the pencil mark. There is a tendency for him to saw at 
a slight angle. The second time it may be somewhat easier. 
After a number of triak he is able to saw straight to the line. 
After a while he is able to saw with very Uttle mental effort. 
This is due to the fact that he has acquired the habit or skill 
of sawing a board to the line. Each time he performed this 
operation it required a certtdn coordination of the eye and 
the hand, and finally the response became automatic in its 
action; a tract (mental) has been produced which can be 
aroused very easily. la the case of academic work, pupils 
must perform exercises and problems to a great extent in 
ord^ to obtfdn the power or habit to remember how to solve 
future problems quickly and easily. An educational device 
called "drill" is used to produce this habit. 

Sometimea it is desirable to break off certiun habits. In 
order to do this, it is absolutely necessary that the pupil 
should have a real desire to break off the old habits and 
enter into the drill or practice for the new habits with con- 
siderable initiative, and never allow an exception to occur 
xmtil the new habits are securely formed. A teacher should 
secure the interest of the apprentice or students from the 
beginning to the end of the lesson or drill, so as to utilize the 
energy of the interest or previous habit to the best advan- 
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tage. Thb requires close supervision in the early stitges of 
the habit to form accuracy. Speed will be developed later. 

Every normal person ia bom with a healthy mind includ- 
ing the senses. In addition there are certain inherited ten- 
dencies or impulses called "instincts," like curiosity, emula- 
tion, love of outdoor sport, etc. Some of these instincts are 
bom with us, others keep popping up from birth to adult 
life. A boy of fourteen years may be prompted by the in- 
stinct of curiosity to examine an electric bell, to see how it 
works. 

Instincts are very important in educating the diild, for we 
build on the good and try to stifle the bad ones. It is <rf 
importance to consider the natural order and sequence of 
developing instincts, the normal age at the child for the first 
appearance of the <hfferent instincts, and the condition of 
their future growth. The development of many instincts 
is largely dependent upon that of others. Instincts may or 
may not appear at the same period in the abnormal child 
as in the natural child. 

Life may be divided into four parts; infancy, from birth 
to six years ; childhood, from six to twelve years ; adolescence, 
from twelve to manhood; and adult. The infancy period is 
the time of life of greatest activity, when the child appears 
to consist mostly of bundles of instincts, such as locomotion, 
curiosity, grasping, and imitation. It is throu^ these in- 
stincts that the child is educated. At the age of five or six 
a child is able to walk with ease and grace, but his precision 
of movements of hands and fingers is about three fifths that 
of a boy of sixteen years of age. 

The second period, childhood, is marked by less violent or 
more directed self-activity. The greatest instinct is the 
play instinct. It is both expression and means of education. 
Ekiucation during this period may be assbted through pli^. 
It is during this period that memory, the mental pow^ of 
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retitming sense-perceptions, is developed. It is the devel- 
oping of this power tliat gives us knowledge, for we must 
retain knowledge in order to possess it. The growth dur- 
ing the period of life from ten to twelve is slow, and a sur- 
plus of energy is available. It is the time when the play 
instinct is strongest, and a period for the development ot 
facility and skill, when drill exercises for the tcu-mation of 
habits may be given with least harm. 

Adolescence is the period of change. It is s time when a 
, great many children put a^de childish things and begin to 
think of the serious side of life, self-support. The pmod 
may be (Uvided into three stages, embracing respectively 
the ages from twelve to sixteen, from sixteen to eighteen, and 
from eighteen to twenty-foiir. Some authorities have classi- 
fied these periods as the physical, emotional, and the intel- 
lectual stages. The first period, from twelve to ^teen, from 
an educational point of view, is the most critical and difficult 
to deal with on account of the secretiveness of the pupil. 
He does not care to express his feelings, and on the other 
hand, he is very sensitive. Habits are fairly well formed. 
It is true there is time to grow, but very little time for the 
formation of new habits. 

At tJie beginning c^ this period, pupils begin to work in 
groups, team-work. It is the time when boys like to form 
groups and organize clubs. This leads to considerable phys- 
ical exercise in the form of baseball, football, etc. From 
fourteen to sixteen is known as the "clumsy age," when 
the bones grow faster than the muscles. Some children 
during this period develop an awkwardness, periodic lazi- 
ness with a tendency to self-assertion and dreams of great- 
ness. Above sixteen years of age, the bones are formed to 
a considerable degree, and the student is able to handle 
tools on a commercial basis. 

After the age of twelve the play period ends, and the 
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growing boy be^ns to live in an adult world. He is moved 
by motives similar to those of adults. It is during this 
period that the sense of achievement becomes very promi- 
nent in some boys' hves. From twelve to sixteen is a time 
of the most rapid body growth, a great increase in the devel- 
opment of the muscles of the hand and in the control c^ 
accessory muscles. The tendency to imitation is renewed, 
and 8 strong desdre to follow adult ideals and examples is 
formed. It is a period among many boys of greatest incor- 
rigibility, misdemeanor, and crime, and of sensitiveness to 
ridicule. There is a keen sense of humor and a tendency 
to treakishness and pranks. 

Children at about the age of twelve begin to differ more 
or less in strength, health, intellectual ability, capacity for 
motor-development, and other mental and physical quali- 
ties, to such a d^ree that any wholesale classification is 
out of the question. Nevertheless, we can divide children, 
roughly speaking, at about twelve years of age — any earlier 
period would be unreliable — into two groups based upon 
the progress in the traditional school system. Since the 
work at school is lai^dy memory work, conunitting informs^ 
tion received from books to memory, and the promotion test 
is based on this, most pupils who fail to pass this memory 
test lack the interest and power to commit to memory ab- 
stract information from books. All pupils who have at- 
tended school r^ularly, and who can measure up to the 
promotion test, may be considered, for want of a better 
name, book-minded or abatriui-minded. Those who ful are 
ciUIed retarded pupils. A great many of these are of a slug- 
gish mentality, strong physically, possessing the power of 
imitaiion and a mechanical ability, to a greater or less de> 
gree, and may be considered motor- or kand^mimkd. While 
this classification may be only approximate from a psycho- 
logical point of view, neverthdess every grade teacher rec- 
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ognizes these two distinct groups — the oiwfrod- and motor- 
minded. The interests of the hand-minded pupil are more 
motor than mental in character. It b faom this class that 
industrial workers as a rule are recruited. 

Adults and children show a greater difference in the 
control of firm and precise movements of the fingers than 
in the movements of the Umbs. It is in this respect that 
the feeble-minded differ from the normal, the efficiency 
of the finer movements corresponding to a higher degree of 
intelligence. 

All impressions received by the mind are recorded: we 
cannot always revive them. The easiest way to recall them 
is to arrange the knowledge in such a way as to be able to do 
this. Every exercise of the mind Is dependent on attention, 
which is the concentration of nervous energy upon one group 
of brmn cells. Upon the completeness of this concen- 
tration depends whether the mental exercise is more or 
less productive of knowledge and mental growth. Atten- 
tion to its fullest degree requires the following conditions: 
calmness of mind, healthy organs of sense and thou^t, 
nervous vigor, and a healthy body. There is a great differ- 
ence in the individual capacity for attention. Memory may 
be strengthened and trained by arranging Ideas In such order 
as for one to excite the other, which means arranging accord- 
ing to one of the following: 

Known to unknown. 
Concrete to the abstract 
Cause and eSect. 
Means and raids. 
Part and whole, 
like and mjltke. 
Object and subject. 
Symbol and reality. 
Dependent ideas. 
Contiguous ideas. 
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Ideas in the mind are arranged in series; that is, one idea 
recalls another, etc. This arrangement is called the "asso- 
ciation of ideas." In order to add anotlier idea to human 
knowledge, it is better to attach it to some idea aliea<^ in 
the mind than to present it as an isolated form of knowledge. 
The human mind is constantly arranging and rearranging 
the ideas, and this mental process is called reflection or 
"thinking." In order to get knowledge we must be able to 
retain it. Memory is the power of retaining knowledge. 
We have the power of mental acquisition and the power oi 
mental conserTation, which together give us knowledge. 

Since all impressions leave a tract in the mind, they are 
indelible and can be recollected. Memory may be strength- 
ened and trained by habits of concentrated attention and of 
association of ideas. The power for memory and recollec- 
tion varies greatly in degrees, in different individuals, and 
at periods of life. Some men can easily commit facts to 
memoiy, but are able to retain them only for a short period, 
while others require more repetition and effort in retuning, 
but can more easily and for a loi^r period pres^re the 
knowledge. Some minds have a stronger hold on facts, 
others upon thoughts and feelings; some have great di£Bculty 
in recalling names and dates and ease in recalling analogies. 
In early life the memory is very impressionable, but the im- 
pressions are easHy effaced. Children seem very sood to 
forget knowledge obtained before the age of seven. 

Therrfore, in developing the power of memoiy train the 
mind to a vivid and complete recognition ot all associated 
ideas. 

Whatever a child does in school or elsewhere is actuated 
by a motive; that is, he does it for a purpose. The impulse 
— may be instinct or habit — pu^es him forward. Any 
study that arouses the mind of the student so as to make 
him inquire about it, is said to be interesting to him. This 
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interest may be aroused by the teacher and is said to be ac- 
quired. When the interest has not been aroused by the 
teacher, it is said to be natural. It b safe to say that no 
child can acquire knowledge who has no interest in it. A 
teacher can no more give a child an interest that he does not 
have than he can add to his own hdght. Interest may be 
aroused and the teacher should take advantage of the suc- 
cessive waves of natural int^est which underlie instincts. 
One of the foundation stones of industrial teaching is to 
arouse interest which gives the motive for the acquisition 
of knowledge. Of course, it should be understood that no 
teacher should allow an undesirable interest or tendency to 
develop. 

Every exercise of the mind is dependent on attention, 
which is simply a concentration of nervous energy upon one 
group of br^n cells. Interests assist mental concentration. 
It is necessary in teaching a child to keep a sympathetic 
touch on his interests and previous experiences. 

Hiere is a great difference in individual capacity for at- 
tention. The best minds have not only a great grasp of 
attention, but a great facility for transition from one subject 
to another. In minds of universal power the readiness of 
transition is so pofect as to enable them to attend to several 
subjects at once, Iweping <Ufferent groups of brain cells at 
work and accomplishing various kinds of mental operations 
umultaneously. 

If we examine our minds we shall see that the processes of 
accumulating knowledge conust in obtainii^ sense-percep- 
tions, retainii^ them (memory) and comparing them, and 
forming a conclusion called "judgment." You might say 
that every sense-perception has a judgment. 

To illustrate: a person interested in examining different 
metals, such as pieces of iron, brass, and lead, observes the 
qualities of each and naturaUy compares them. He classi- 
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fies the metals either conscioady or unconscioualy into 
groups according to their common properties, such as colw, 
weight, etc. He will say lead is heavier than iron, brass is 
different in color, etc. This act of classification rests on 
sense-perception and memory, but includes the power ot 
holding a prtqierty or quality — that is, an abstract idea — 
before the mind for analysis or comparison. Tins power is 
called "abstraction," or the power of mental conception. 
In complex operations there is a series of judgments founded 
on a comparison of qualities and following a natural se- 
quence of cause and effect, or evidence and conclusion. 

Judgment becomes more and more complicated as the in- 
tellect advances in development. As we grow in ^perience 
and education, facts accumulate in the mind and knowledge 
increases, so that the field for comparison becomes larger. 
A greater number of relations and associations enter into our 
act of judgment. Definite judgments accumulate and f<»m 
a fund of experience that can be relied upon as decision for 
further judgments, and may also become unconscious judg- 
ments that are often called "intuition." Of course we must 
bear in mind that in all complex mental operations there ere 
series of judgments or decisions following a natural sequence 
of cause and effecL A series of judgments constitutes 
reasoning. 

Ai) who take part in every-day life are expected to have a 
minimum amotmt of good judgment that we often call "com- 
mon sense." It is the result of common experiences which 
pve intuitive judgment. Therefore, every one, partlcu- 
lariy in this country, should have sufficient generaJ educa- 
tion to have general intelligence and common sense. life 
consists of a series of adjustments to new conditions. The 
power which enables one to make these new adjustments is 
called by the psychologist "apperception," and "gumption" 
by the experienced mechanic. On^ adjusts himself in terms 
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of his previoaa experiences; that b, he apperceives new 
things in terms of his previous experience. 

There are two methods of reasoning, inductive and deduc- 
tive. The inductive is the natural method of reasoning. It 
reasons by examining a number of individual cases to dis- 
cover a general resemblance or groimd of classification and 
thus to reach the law or principle. The deductive reasoning 
be^ns with the rule or principle and draws conclusions re- 
specting the individual case. The process by which we ob- 
tain knowledge, by committing general abstract rules or 
laws to memory and then applying them to special cases, is 
called "deduction." It b the method used by experienced 
students and teachers who claim tiiat it saves time and can 
be easily learned. The inductive reasoning begins with facts 
and deduces the theory, and the deductive reasoning begins 
with theory and deduces the facts. Modem industrial edu- 
cation should proceed in the beginning as far as possible by 
the methods of inductive reasoning. While the operations 
of simple judgment, or one- or two-step reasoning, are com- 
mon to aU, the i>ower of generalization is dbtributed in a 
latter degree over the abstract- rather than the motor- 
minded person. 

There are two theories with regard to the Iraining of the 
mind: formal truning and specific training. Formal train- 
ing theory, often called formal disdpline or mental disci- 
pline, states that there are tertaio subjects, like mathemat- 
ics and foreign languages, that give a general mental training 
such as logical reasoning power. The specific training 
theory daims that general mental discipline does not exbt: 
that each subject has a mental disciplinary value that ap- 
plies to that subject only, or one of similar content. Matiie- 
matics trains the mind for mathematical reasoning only. 
There b no question but that the theory of formal discipline 
b not true. On the other hand, there are some prominent 
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educators wlio claim that tJie problem of training the mind 
is a complex one, and that the doctrine of specific training 
is only approximately true. 

QUESTIONS FOR DISCUSSION 
1. Why is a nKcbonic luuftlly Wronger physic^ly thao a piofenioiial 

8. Name the spedal senaea utilized by the following mechamcs: (a) cabi- 
net-makei; (b) tbeam en^oeer; (o) dectrictan; (i) wonted weaver; 
(«) jeweler; {/ } stmctural-steel worker. Name some special devices 
used by the atxive mechauics to increase sense-perception. 

8. What ia the diSerenoe between an instinct and a habit? 

4. What is the skill of a meijianic in terms of psychology? 

B. Why is it more harmful to have acquired wrong manipulative skill 
than Dot to have acquired any? 

0. What are the objections to allowing a child to receive industrial train- 
ing under fourteen years of ageP 

7. What are the psychological effects of highly spedaliaed occupations? 

8. What are the moral and physical effect* lA extremdy spedaliced 
occupations? 

9. Does personal growth in <JiaTacter, phyncal power, and mental ca- 
pacity depend upon the occupations followed? 

10. Will cariy ipecitdization on one who has not reached his growth have 
the same effect as spedalisation on one who has attained his growtli 
later in life. 

LIST OF REFERENCE MATERIAL FOR FUTURE BEADING 

* Eduoatumal Ftydidogy. E. L. lliomdike. 

(A very reliable book on psychology.) 
** VtxxOional Ptyehalogg. H. L. HolUngsworth. 

(A very thorough and complete book on the application of prin- 
ciples of psychology to all vocational activities.) 

* "Abstract-Minded and Motor-Minded." W. H. Dooley. "biTheEdu- 

oofum c^ Ihe Ne'er-Do-Wea. 

(A distinction made between the normal boy and delinquent 
based upon ability to grasp academic subjects.) 

* dmsfia Ptj/dujlogg. E. A. Kirkpatrick. 

(A study of the psychology of different periods of growth.) 
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GENERAL METHODS OF TEACHING 
The previous chapter shows us that the human mind oo 
quires knowledge acconUng to c^tatn principles, the most 
important of which are interest and progression. Interest 
varies with the (Afferent types of persona and at different 
periods of life. Progression means that the subject-matter 
we ez[>ect to impart must be carefully analyzed and sepa^ 
rated into ideas, each one of which must be presented in the 
form of a lesson. Each idea must be the outgrowth of the 
preceding one. 

Experience shows that there are two methods of ana^zmg 
the subject-matter: first, presenting the subject in complete 
units, and secondly, by considering parts of each unit sepa- 
rately. To illustrate: in teaching arithmetic the traditional 
arrangement was to present each unit completely, such as 
addition, before beginning the next unit, subtraction. The 
second was to present the addition of small numbers, then 
the subtraction, followed by the multiplication and division 
of small numbers. Then to return and consider the addi- 
tion, subtraction, multiplication, and division of more diffi- 
cult numbers. The first metJiod is called the "unit" 
method and the second the "spiral" method. The unit 
method is part of tJie logical method of teaching, while the 
spiral method is based on the psychological method, that a 
learner can grasp the dmple parts of a number of units of a 
subject more easily than the more difficult parts of any 
particular unit. 

In teaching we should select the most ecoaonucal and 
effective methods of coavQing the information and skill or 
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in preaenting a subject There are general methods and 
special methods of teaching. Experienced teachera usually 
divide the general method of teaching into five tUstinct steps: 
Preparation, Presentation, Apphcation, Generalization, and 
Becitation or Inspection. 

Preparation is the skillful manner in which a teacher finds 
out from the pupils what they already know on the subject. 
This is usually done by asking questions and recalling to the 
minds of pupils past experiences on this subject. Then 
show the value of more information and ideas on the subject 
by offering incentives. The mind is then eager for the new 
ideas that are to be grafted on the old ones. Present the 
additional information in an interesting manner. This step 
IS ctdled "presentation." The pupils should then be obliged 
to apply the new ideas in the class so that the teacher may 
see that they understand each step, "application." This 
work includes constant repetition called "drill." "Gener- 
alizatioD" is the next step and includes the assimilation of 
the new and the old ideas so that deductions m^ be made. 
After the pupil has been taught and drilled, it is the aim of 
the next step, "recitation" or "inspection," to see that the 
pupil really understands the new ideas. This is done by 
written or oral examination or test, or by rumination of 
the finbhed product in the shop. 

The extent to which transfer of training or knowledge of 
one subject to another depends npon the organization of the 
course of study or the subject and upon the method of pre- 
senting the subject. A subject may be presented in such a 
way as to become an isolated group of principles, and arouse 
only a minimum of ideas in the pupil's mind. On the other 
hand, the same subject may be presented by other methods 
so as to arouse a great many ideas in the student's mind, and 
become part of his whole thinking. We may say then that 
the extent to fdiich a pu^nl generalizes his training in a sub* 
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ject ia a measure of the d^ree to which he has aecuied from 
the subject the highest form of training. 

Instructors in teaching use different meaoa of impart- 
ing information, such as lectures and demonstrations, use 
of textbooks, oral teachiag, the laboratory, and objective 
methods. The lecture and demonstration method acts on 
the principle that the teacher should tell the pupil every- 
thing, and that he should not find out anything for himself. 
The disadvantages of this method are that the student may 
hear or see, but not understand; he does not learn how to 
think, discover, or develop the means of attacking a prob- 
lem, to know how to get facts and other facts out of them. 
Despite the many disadvantages of the lecture and demon- 
stration method, which applies mostly to technical subjects, 
a great deal of information, particularly of general educa- 
tion, may be and is imparted effectively throu^ this 
method. 

Most of the teaching carried on in school is throu^ the 
assistance of specially prepared books for pupils, called 
"textbooks." This method of teaching was first introduced 
to secure uniform methods of teaching and to assist poorly 
equipped instructors. Instruction through books has the 
advantage that each pupil can think at his own rate, get the 
facts over and over a^n as he needs, and then test himself 
point by point and make note of his difficulties, which are to 
be explained by the teacher. Book teaching is very valuable 
to students who have the ability to get ideas from print. 
Some pupib who have the mental equipment, particularly 
the abstract-minded or scholastic type, prefer to read rather 
than listen to a story or a lecture. The motor-minded or 
practical-minded pupil prefers to hear the description from 
the teacher. Textbooks are valuable as a means of econ- 
omy of time in teaching, as facts, principles, and applica- 
tions may be given by means of a book in one month of the 
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term of a course, and the rest of the term should be spent in 
study, experimenting, and problem-solving. 

Personal teaching is largely oral. The value of oral teach- 
ing lies in the added interest due to the intonation, facial 
expressions, gestures, and illustrations used by the teacher. 
Oral teaching requires less effort on the part of the pupil than 
reading. It is very necessary to a certain age, particulariy 
to the younger cluldren. Oral teaching is very important 
in general teaching, in the art of questioiung to determine 
quickly whether a student does or does not know, and also 
assists the teacher to v^ify the results of previous teaching. 
Dictation of a lesson requires greater effort on the part of 
the pupil than listening, because the process of writing is 
artificial and the characters are abstract and remote from . 
the experience of the pupil. 

There are certain elements of knowledge, particular^ 
technical knowledge, that can be obtained only by direct 
experience of real things, quaUties, events, and relations. 
The method of teaching through real things is called "ob- 
jective " teaching, and may be given in different degrees; the 
actual object or thing, a model of it, a photograph of it, or a 
rough sketch of it The laboratory method of teaching is a 
combination of the objective teaching with the obso-vation 
and verification of principles involved by the pupil's own 
experimentation. 

Efficient^ in any subject or trade is only obtained by a 
continuous repetition called "drill." There are two meth- 
ods of securing drill in school work : the hgwd order and the 
■ptychfAogical order. The logical order consists of presenting 
first a aeries of exercises consisting of definitions and uses, 
composed of the elements of the subject formed by the anal- 
ysis of the complete subject. The elements are combined 
and arranged in a series according to a preconceived princi- 
ple of a teacher or an educator who has mastered the subject 
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The advocates of the logical onka* believe that drills should 
be frequent and thorough, and should be continued until the 
pupil has acquired the habit. Without these frequent drills 
in the beginning, pupils may fall into bad habits and become 
discouraged. 

The psjrcholo^cal order consists of presenting concrete 
facts of the subject to the student when he is actually curious 
about the facts or has been made curious by the teacher, 
who has aroused his interest by presenting incentives for the 
study of the subject The student makes his own analysis 
as far as possible. Skill is not aroused by this method of 
exercises so well as by the construction of some useful or 
beautiful object that the pupil desires to make. 'When he 
finds that his skill is not adequate for this purpose, he m^ 
analyze the work and then strengthen by special exercises 
the weak elements, and finally apply himself again to tiie 
task. 

The lo^cal method is based on a theory that learning 
naturally starts with the elements into which a subject m^ 
be divided or analyzed, and that these dements may be built 
up by the mind into a so-called "logical" arrangement. 
While this is the method of rearranging knowledge in a 
scholar's mind after be has mastered the subject, it is cer- 
tunly not the method by which a be^nner or a leama 
arranges knowledge. 

A great many people, particularly some prominent educa- 
tors, object to the haphazard method (^ obtaining knowledge 
as practiced under the apprenticeslup system and the home 
of old. The educator may say that it is not the economical 
method of learning. He fails to see that this natural method 
is not haphazard at aU, but follows the mental growth of the 
pupil. Effort is obtained from the student as in the logical 
method, but it is obtained through a motive which a child 
must see in order to be interested. The ezperieoce oS suo 
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cessful men who liave been trained by the old apprenticeship 
system shows that this method gives a (hscipline that is 
deeper and more permanent than that obtained by other 
methods which have do relation to the person's self-devel- 
opment. 

The attention pud to a subject — that is, the amount of 
mental activity involved — varies with the interest taken in 
a subject. The extent to which a person can be influenced 
by deferr^ or remote motives depends upon the period of 
growth of an individual and the type of the person. Motor- 
minded individuals are inclined to demand immediate re- 
turns : therefore, it is very important that this type of person 
should not be given considerable educational work (drills) of 
a drudgery nature in the beginning. Drill work should be 
provided just before it is necessary to have it. The interest 
or motivation of the present work is suffitaent to cury the 
pupil over the preliminary drill. 

Every instructor should carefully det^mine by experi- 
ment the amount of drill necessary for the proper acquisi- 
tion of a habit. This amount is often called the " optimum " 
to distiDguish from the least (minimum), or the greatest 
amount (maximum). Less than the optimum leaves the 
habit insecure and of little use. Greater than the optimum 
is a waste of time and effort. To illustrate: if you desire to 
teach a boy to make a wood joint, he should be drilled in 
making projects involving joints until he makes a satisfac- 
tory one to meet commercial conditions, .^ter be has 
reached this stage it takes many hours <A practice to add a 
very small degree of improvement. 

The traditional public school system may be compared to 
a ladder reaching from the primary school to the college. It 
has one direction, preparation for college. It is divided into 
sections called *' grades" based upon the chronological age 
of the individuaL Pupils are graded in schools in order, as 
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far aa possible, to keep the mental and physical development 
in equilibrium. A great many children of the same chrono- 
logic age may safely be placed in the same grade in the 
school, up to the sixth grade, about the age of twelve. 
About this period individual children diSer from each other 
in mental and physical devd(q>ment to a marked degree and 
a wholesale classification has proved to be inadequate. Any 
attempt to force the same course of study on all children 
above twelve years has caused a large percentage of retarda- 
tion. 

In the past, and in some cases to-day, the educational 
system has n^ected the training of the motor-minded child 
who has certain mental and physical qualities that are re- 
quired in industry. The course of study was laid out to 
favor those of a scholastic turn of mind who would eventu- 
ally go to college. The test for promotion was a literary one 
and the intellectual type, with his quick memory, had no 
difficulty in passing the promotion tests, while the motor- 
nunded child, without quick memoiy, fails of promotion and 
becomes what the teacher calls a "retarded pupil." He is 
asked to repeat the grade and he soon loses interest in 
school and feels as if he is a social outcast among the pupils. 

An earnest effort is being made to-day to make the ele- 
mentary- and the high-school curriculum broad enough to 
include every fundamental mode of utilizing mind which 
society employs in the conduct of its affairs; that is, at the 
completion of the sixth grade (about the age of twelve) a 
variety of courses, such as prevocational, commereial, and 
the regular school courses, should be offered to pupils. This 
will give to every variety of mind that interest and growth 
which are necessary to power and self-confidence in doing 
the day's work. 

The teaching in our schools must also be modified ratH- 
cally in order to arouse the tyx>e of mind that will enter in> 
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dostry as a worker. In order to interest the student, prob- 
lems to be studied must be made to arise in vital and natural 
ways, so that the child may recognize the need for all the 
school work which the teacher requires. 

Scboob should be so organized that ample opportunity 
may be given for studying and distributing the boys and 
^Is into the particular courses of training and lines of 
occupation where each may do his best work. This has 
been desirable under vocational giudance. OpportunitJes 
should be provided for children who go to work to continue 
their education. Under a system of part-time schooling, 
as described on i>age 35, children will see the need of edu- 
cation of which they were previously imaware. Responsi- 
bility provokes thought and the need for more information 
and skill. 

A course of study in the elemeataiy schools shotdd be 
sufficiently liberal to give the teacher opportunities for ac- 
curate inferences as to the industrial activity of the pupil. 

There are five possible means of discovering the physical 
and mental quaOties of a person for a suitable work: 

1. Gen«^ observation and recommendatioiia. 
S. Written examinatiooa. 
8. Trying-out process. 

4. Controlled psychological testa. 

5. Inference frcnn school work. 

Most applicants ate engaged for positions in the trades 
and business, often on interviews supplemented by letters 
of recommendation. A numba ctf employers look for a 
letter from the teacher or principal of the last school at- 
tended. The teacher, without any knowledge of the re- 
quirements for the occupation, is liable to place the aca- 
demics above that of his mecbanjcal ability, and recommend 
the type least suited for the work. This shows how impor- 
tant it is tor the public school to know how to measure the 
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ability of a pupil. To recommend a pupil for a portion, we 
must know the pupil and the requirements of the position. 

When a young man. leaves school to-day, he looks for a 
position and is usually governed by the following conditions 
in selecting his occupation; initial high wage, his father's 
occupation, ea^ working conditions, and the neiuness <^ 
the place of business to his home. He desires immediate 
rather than deferred returns. Hi a p>arents fail to call to hia 
attention the fact that positions that provide steady work, 
with a gradual increase of salary, seldom give a high initial 
wage. 

The examination method is a tedioua process and fails 
to give a true test of the person's ability. 

The tiying-out process of testing the ability of a pupil is 
an expensive method both to the pupil and to the manu- 
facturer. 

The psycholo^cal tests are in the experimental stage and 
have not reached the point where the average employer can 
perform the tests. It usuidly requires the experience of an 
expert. 

The records of each pupil in school should give an index 
of the kind of work he is best adapted to pursue. To illus- 
trate : Pupils with some artistic ability will display this talent 
in the fine fat work that is carried on in the industrial arts, 
hand-work and drawing. There are very few pupils ^ted 
with this talent, and it is very necessary that pupils should 
know before they leave school whether they possess this 
talent or not, the occupations that require it, and the oppor- 
tunities provided for the development of the same. There 
are certain positions in the designing department of jewelery 
manufacturers, furniture manufacturers, cloth manufactur- 
ers, etc., that require this talent. Pupils may enter these 
trades and industries and work up to hold responsible 
positions. 
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There are certain cfaaracteiistics that are necessary in 
every-day living for every mechanical occupation, and these 
are health, strength, and character. Boys of this type are 
usually found among the children of the families of the 
mechanical class. Boys of slight build should not be en- 
couraged to go into manual occupations. 

The craftsmen and skilled workmen should be recruited 
from the strong, healthy boys who show considerable ability 
in doing accurate work with the fingers and hands. This 
ability comes only after long experience and constant prac- 
tice. 

Vocational guidance may be imparted by the following 
means: 

Selected readinga showing: 

Economic activities. 

Qualities demanded in various occuptttions. 
SystemalJc reading and study of prepared pamphlets. 
Individual or group conferences of pupils and teachers. 
Systematic study of young people: 

Physical make-up. 

Intellectu^ make-up. 
^evocational training. 

Systematic study of various eccmomic lines of employment. 

Maintenance of empbyment ag^cies. 

QUESTIONS FOE DKCTKSION 
1. What dCeet luu industrial ediKatiou on general methods t^ instrao- 

t. Is the ipiral system of presentmg a subject used in high schooli and 

colleges? 
8. Some pupils would like to have the teacher do all the talking in class. 

Why? 

4. How would you present the lubjeet of decimals? 

5. Give the ontlinea of a lesson plan on elementaiy sdence. properties 
of matlei, 

ft. Has the lecture method of presenting a subject a place in the ele- 
mentary school? 
T. A large corpontion provides lectures on popular subjects for working 
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people. Ii this education? If m under wbich clua wouM you da*- 
ufy this education? Why? 

8. A college grade induatrial school offers a coune in English Literatufe 
for mechanical engineers. What type of education doea this subject 
represent? 

9. Children in the primary «dux>li are taught hand-weaving. What 
type of education would you consider this subject under? 

10. A boy oF twelve (in a mill town) carries his father's dinner every day. 
While wuting for his father he sees the weavers at work and acquires 
a knowledge of weaving. Is this formal or informal education? Why? 

11. Learning to read a newspaper is what kind of education? 

12. What are the two great piindplea of tftu-hing that nndeilie industrial 
work? 

19. Interest depends upon what factors? 

11. Do the so-called "general studies" in liberal education constitute 

a training in mental devebpment of suffietent importance to be givoi 

in an industrial school? 
15. Does the dose application to practice and theory required in the 

training of a general electridan develop general intellectual powers, 

as attention, concentmtion. order, etc.? 
le. Are there any strong interests that may be aroused by industrial 

studies which are frequently left inactive in general education? 

17. Explain why boys are not wonted in the highly skilled trades until 
they are at least sixteen years of age. 

18. Is it more difficult to lumdle boys in the seventh and d^th gtadea 
than in the fifth and rixth grades? Why? 

10. Which is more important, progression or interest? 

20. Which is more efficient, individual or daasroom instruction? Why? 

21. Is it effective teaching to place a tew illiterate non-Euglisb-speBking 
pupils of twelve years of age with the first and second grade pnpik? 
Why? 

22. Children in the lower grades are tau^t by objective teaching more 
than those in the middle and upper grades. Why? 

23. Illustrate the diSeitace between the spiral and unit method in teadi- 
ing fractiona. 

LIST OF BEFEBENCE MATERIAL FOR FUTURE READING 

• The Leaming Pmoeti. 8. S. Colvin. 

(The psycholo^cal steps In acquiring knowledge.) 

* Eoa to Think. J. Dewey, 

(The poBsibihties of developing scientific liabita of thinkin g in 
diildren and adults.) 
** PrineipUi of Edaeation. B. N. Henderson. 

(A very complete boob on the prindpka nndcriying modem 
education.) 
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'* HoK lo Study. P. M. McMurry. 

(A diacuiuon of the best metbodi td getting the child to study 
effectively.) 
* The El«mmU of ameral Method. C. A. McMiary. 

(A ipteudid book on general methoda of teadung.) 
'• The Primer ef Piyehoiogg- E. B. Tichever. 

(A very elementtury duciudon of psydudogy.) 
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CHAPTER X 

GBNEBAL METHODS POH TEACHING IN INDDSTBIAL 

EDUCATION 

If we examine the successful engineer, mechanic, etc., we 
Bhall find that bis knowledge ccxnsists roughly of tliree parts: 
the skill or manipulative phase, the related technical infoi^ 
mation that goes with the manipulative work, and a knowl- 
edge that promotes industrial ideals and general intelligence. 
To illustrate: the successful mechanical engineer has skill in 
running or operating mechanical plants and machines, a 
knowledge of parts of mathematics, physics, chemistry, and 
drawing which are the foundation atones of t^e practice, in 
addition to good intelligence and high ideals of his profes- 
sion, lie same may be applied to a house carpenter who 
has a large amount of skill in house construction and repair- 
ing; sufficient practical knowledge of such parts of mathe- 
matics, drawing, and science as to do his work intelligently, 

A course of study or training in industrial education may 
be diVided for purposes of instruction into three parts, the 
skill or manipulative phase, the related technical or theo- 
retical informalioD that goes with manipulative work, and 
the group of studies that are designed to promote industrial 
ideals and general intelligence. To illustrate: to teach a 
student to be a house carpenter means that he will receive a 
lai^ amount of practice in house construction and repairing, 
also a study of such parts of mathematics, drawing, and 
science as a well-trained carpenter should know. In addi- 
tion the student should be taught the history of the wood- 
working trades, distribution of occupations in this trade, 
and the special hyipene for wood-workers. A program for 
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general inteUigence in English, history, and civics should be 
provided. The amount of time devoted to the group of 
studies for general education should not be over twenty per 
cent of the total time allotment. 

The manipulatiTe skill in an industrial school must include 
training in the practical operations of that trade as carried 
on in a commercial shop. This may include, in the case of 
the general carpenter, manufacture of salable products, 
manufacture of school equipment and repairs on the build- 
ing, etc., called "productive" work. As far as possible the 
school should manufacture articles that can be sold or used 
— commercial value. In this way it is possible, in addition 
to the profit &om the sales, for a pupil to get the habit of 
making a commercial producj^ that can be compared in both 
quahty and quantity to the regular commercial product, 
and tlius to arouse an additional interest on the part of the 
pupil. Non-productive practical work includes all work 
that cannot be put to practical use. 

Every subject has two educational values, the practical 
and the theoretical. The practical value of a subject is ac- 
quired for a definite purpose. The ideal of the practical is 
personal efficiency, and the ideal of the theoretical is per- 
sonal accomplishment or culture. The learning of mathe- 
matics, science, and drawing, as separate theoretical or ab- 
stract subjects, does not contribute to industrial education. 
It is the practical side of these subjects — that is, the 
corrdation with practical work — that gives industrial effi- 
ciency. On the other hand, industrial education contrib- 
utes some general education as a by-product To illus- 
trate: industrial training for a machinist includes a knowl- 
edge of metals, which involves some principles of chemistry, 
and shop practice, such as lubrication, speeds, etc., which 
involves principles of physics. In this way an industrial 
course for machinists gives an insight into the applications 
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of principles of stneoce. In addition, industrial education 
contributes to mental learning, on account of the dose appli- 
cBtiou to practice and theory, which tends to develop such 
intellectual powers as attention, concentration, order, etc. 

The college grade school originally taught by means of 
lectures, textbooks, and demonstrations. As time went on, 
it was found that it was difficult for students to grasp tech- 
nical knowledge from lectures and the printed page. De- 
spite the fact that the student was interested in technical 
subjects and saw the importance of them, it was impossible 
to grasp the principles clearly. The laboratoiy method was 
then introduced. 

The type of boy that is going to do the best work in a col- 
lege grade school of technology is one that has the power to 
deal with applied science, mathematics, mechanism in the 
abstract. Some boys must have experience in order to un- 
derstand the things, and cannot deal with the abstract 
problems in mathematics, science, etc., as ea^ly as the 
purely abstract-minded boy. This type <rf boy is handi- 
capped and therefore is at a disadvantage in pursuing this 
theoretical course. The schools of technology desire prac- 
tically the same type of mind as the colleges, and the newer 
schools of technology follow the courses of study of the older 
institutions, with the approval of the alumni. 

The two Russian schools of technology, one at Mos- 
cow, the Imperial Technical School, and the Institute at 
Petrograd, made valuable contributions to metiiods of 
teaching. They combined textbooks, lectures, and labora- 
tory and shop practice. The work in laboratory and shop 
consisted of exercises in order to familiarize pupils with con- 
struction, use and nature of materials. Continental Euro- 
pean schools have hesitated about adopting the Russian 
plan, but the United States and England have adopts it 
with much success in the schools of technology. The Con- 
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tinental European engineer is a technically trwned scientist, 
and finds positions as designer, draftsman, and computer; 
therefore the school provides theoretical instruction for five 
or six years before going out into practical work; although 
at present a certain amount of shop practice is required 
before graduation. 

While the instruction in the college and secondary evening 
technical schools follows somewhat the methods and con> 
tent of the day courses, this does not apply to the elementaiy 
evening industrial courses. The type of pupil that attends 
the higher grades of evening technical classes is of a highly 
selected group, and has the interest and mental equipment 
to study a subject systematically and continuously for three, 
four, or five years. This is not true of the ordinary worker, 
aa for example one who attends an evening trade school, with 
a poor general education and an intensely practical aim. 
They are unwilling to study systematically an entire subject, 
such as mi^t be expected from children in a day school. 

Both the inductive and deductive methods are used exten- 
sively in industrial schools. In the college grade or techni- 
cal high school the general method of teaching shop practice 
is the deductive method; that is, from general piinciple to 
definite practice, or, as it is sometimes expressed, from the 
"how" to "why," To illustrate: a student in electrical 
engineering in a school of technology would begin his train- 
ing by a theoretical discussion of the principles in science, 
mathematics, and drawing underlying Uie machine or job. 
I<ater in the course he would receive shop practice which 
would involve the principles he has studied in the abstract. 

While there may be some justification for the so-called 
"abstract" and "logical" methods, supplemented by ob- 
jective teaching, in higher technical schools, where the 
students are matured and possess considerable power of 
abstraction and linguistic abiUty, experience has shown that 
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it is a very inefficient method for the inotor>niinded pupils 
from whom tradesmen and industrial workers are recruited. 

The characterisUca of the nLotor-minded boy are quite 
different from those (A the abstract-minded boy who has 
profited to a large degree by general education. Motor- 
minded children usually have considerable physicid activity, 
which shows itself in both "constructiveness" and "destruc- 
tiveness," real desire to build things and to pull objects 
apart, to see how they work. They cannot sit still, and 
desire to move and handle the objects for the love of action. 

The general mental activity of this type of boy leads him 
to "imitate"; the desire to do what older and experienced 
men do. Another instinct that is well developed is curiosi^. 
The feeling to know what is "being done" and "how it is 
done" and "how it works" are valuable as a means of pro- 
ducing interest. While the interest may not always be 
sustained, it is of sufficient temporary character to be of 
value. It is surprising the amount ot unorganized knowl- 
edge accumulated in every-day industrial life through 
curiosity. 

1 The motor-minded boy is very easily discouraged if given 
a too difficult task. He immediately loses interest. Since 
confidence in one's ability to do a job is a very important 
factor in developing interest, it is very necessary to grade 
all work ^ven to him in a progressive form of simple steps, 
so that one step is apperceived out of the preceding one, 
and that no step is too difficult. Then each success means 
greater confidence. 

In addition he has an intensely practical, sdfish mind. 
He is not able to think in deferred values; he desitea knowl- 
edge and information that has immediate value to himself 
alone, and is not willing to study a subject systematically 
in the hope that it may be of value at some future date. 

Therefore, in instructing this type o[ boy in industrial 
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subjects, it is absolutely necessary that the instructioii be 
adapted to his needs. All instrucUon must center around 
his selfish aim. In order to secure his interest it is necessary 
to arouse a feeling on the part of the pupil that the subject 
he is about to study will assist him in some way in something 
he wishes to do. No task must be beyond the abihty of 
the pupil, so as to develop his self-confidence. After the 
task has been completed, some means of praise should be 
provided. This may be done 1^ word of praise from a 
superior ofiScn, by maik, or a roll of honor, or a prize. 

Since the power of abstraction is not very great, it is im- 
portant that all instruction should be concrete and objective. 
Concrete teaching usually gives immediate and not deferred 
value. Another value of concrete instruction over abstract 
or book instruction is that the former may be made into 
units, as simple as desired. This is not true in the case of 
book knowledge. Concrete instruction leads to self-confi- 
dence. The inductive method is one of the most effective 
means of teaching the average mechanic apprentice. The 
tqiprentice has con^derable shop practice and wonders why 
he performs certain work, and the next time he attends class 
he usually asks the shop instructor the reason. 

The average apprentice or pupil in an industrial school 
represents the same degree of intelligence as that of the mass 
of the population. A study of his characteristics will show 
that he is intensely selfish. You must study him in order to 
secure the best methods of teaching or presenting a subject 
to him. The first step is to secure his att^iti<m; second, to 
maintain bis attention until you have developed interest; 
third, to develop the interest to a point where it results in 
action; and fourth, the teacher must guide this action into 
desired (efficient) results. The industrial school instructor 
succeeds in the same degree as he applies successfully tlie 
above methods to teaching. 
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The teaching lesson in industrial work may be divided 
into two methods: the information method for teaching 
shop-work and the development method for teaching trade 
technical work such as industrial science. The lesson may 
be presented according to the following steps: preparation, 
presentation, sppUcation, testing, and generalization. In 
teaching shop-work the first step, preparation, should in- 
clude a direct review or statement of the aim by the teacher. 
The second step should include a demonstration, lecture, or 
illustration, or a continuation of the subject by the instruc- 
tor. The third step, application, should apply the method, 
and the pupil follows it in doing the thing taught. The next 
step, testing, should be a test of the pupil's ability, which is 
usually given in the shop by assigning him a piece <^ work, 
or a recitation or examination (written or oral). The last 
step, generalization, leads the pupil, under the direction of 
the teacher, to generalize and to apply the lesson to many 
situations which are not similar. This step may not always 
be required. It depends on the advancement of the pupil. 
It is usually omitted in elementaty work. 

The first step in the development method includes brief 
questions or "key-words" to recall to the pupil's mind all 
information on the subject, that the new ideas may be 
" tacked " on to the old. Step two includes the experiment, 
demonstration, illustration, or combination. The applica- 
tion step allows the pupil to work out his own method and to 
follow it in doing the work taught. The next step is a direct 
test of the lesson on the job, or recitation or examination. 

Since this type of boy is not naturally interested in the 
academic work related to his trade, the problem of present- 
ing the academic subjects is a difficult one. The mterest in 
academic work may be aroused by correlating these subjects 
with the practical work. To illustrate: every project, or in 
fact all shop-work, involves some principles of English, 
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msthematics, and science. After the boy has worked on a 
machine, there is a natural curiosity to know something 
about it. It is then Ume to explain the prinriples of science 
in terms of the daily experiences of the hoy on the machine. 
The same is true in regard to mathematics. A written re- 
port on the work of the day would be the basis of the English 
lesson. Iq this manner an incentive is offered to the boy 
which creates an interest for the study of English, mathe- 
matics, science, and history.' 

This method of teaching, practice and thinking about the 
practice, ia the way a great many young people, who have 
had difficulty in mastering abstract principles and themes 
as tat^t by the old book method of memorizing, have 
been able to grasp them: not only to grasp them, but to 
retain and comprehend them. The practice should always 
precede the theory, and the two should be mtimately asso- 
dated together so that both constitute an approach and 'a 
reinforcement. 

The old-fashioned schoolmaster has been teaching the 
motor-minded, child during adolescence on the logical basis, 
on the assumption that he could grasp the principles of 
drawing, pure mathematics, and pure science before the ap- 
phcetion. This was due to the fact that the mechanical arts 
and scientific subjects were taught after the methods d the 
colleges and professional schools, where pupils were abstract- 
minded and could b6 taught on logical lines. There may 
be some justification for abstract teaching, particularly the 
theoiy before the application, in the college and professional 
school, but there is absolutely none in vocational and pre- 
vocational schools which are preparing the motor-nunded 
child for some specific vocation. 

In fact technical schools of every type, including the col- 
lies, are banning to recognize that practice and tbipking 

* ^ee ptga 10^ 10$, 
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about the practice, in any given calling, must be (Josely 
related. Forty years ago the best medical sdioola provided 
couises in lectures supplemented by demonstrations by the 
teacher. The student performed little if any practical worit 
in anatomy. To-day medical schools have laboratories, 
hospitals, and dispensary work to introduce the be^n- 
nings ol |»actical experience. The same holds true for 
training in en^neering sdioola, nautical schools, agricultural 
colleges, etc. 

One of the most difficult problems in a vocational school 
is the question <^ discipline. The average teacher thinks his 
success depends upon a rigid organization with many rules. 
A succesEf ul industrial school is one that can train boys effi^ 
cientfy. In order to do this it is necessary to have an or- 
ganization and some rules. Disdpline b a means to an end. 
The success of the organization depends upon ev^y pu[Hl 
ctmforming to the rules and customs of the school. 

The usual type <^ boy in an industrial school is inclined to 
do things in his own way and to question authority. There- 
fore the principal and teachers must have the ability to deal 
with this type of boy, to get along with him, and to win his 
confidence and respect. Then through kindness but firm- 
ness, the hoy must be taught that habits of obedience must 
be formed. It may be mechanical at first, but it will become 
natural by ecperience and education. The pupil must be 
dealt with in such a way as to strengthen his character. 
Every case of discipline in a school is an individual problem, 
and must be settled as such through the <x>6peration ot 
home, school, and the teacher, always remembering to 
strengthen the boy's character. 

A skilled workman is the result of not only shop skill, but 
trade intelligence. He must not only know what he is to do, 
and how he should do it, but wIqt he should do it. Why he 
b to do it involves a knowledge of the principles of English, 
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TEACHING IN INDUSTEIAL EDUCATION 107 

matlieiiiatics, the science and drawing that are the founda- 
tion stones of the trade, and which are often called the re- 
lated knowledge of the trade. 

The aim of the course and the type of pupil both dominate 
to a large degree the course of study. The course for a 
skilled tradesman would be different from a course for a 
helper in the same trade. The same is true in regard to an 
industrial course in a college grade school of technology and 
in a trade school. The average iype of pupil in a trade 
school tnay be described as follows: 

a. Limited general education (average seventh grade). 
6. Practical mind. 

c. Dialike of regular scliool methods. 

d. Must be aroused through greatest interest (his trade). 
«. Looks for immediate returns in education. 

/. Thinks only in one-step reasoning. 

Tbe methods of teaching must appeal to the i^pe of boy. 
1. Objective teaching. 

a. An actual shop experience. 

b. The object itself; or, 
e. A model; or, 

d. Lantern slide; or, 

/. Diagram. 
3. One-step reasoning. 

a. Series of questions, or problems in maDieniatics, ' 
sciences, etc., based on shop experience, etc. 

b. Discussion of questions and problems. 

e. Answers written in a book with sketches. / 
d. Individual teaching. 

Evening classes in industrial subjects represent one of the 
most effective systems of training those already at work. 
Tie most ambitious workers in every industry desire to ob- 
tain a practical education that will advance them in their 
vocationB. The extraordinary success of the correspondence 
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school in l&rge cities is snotlier indication of the desire tJ 
many workmen to improve themselves in their general voca- 
tions. Over sixteen hundred students were enrolled in these 
schools from one dty of one hundred thousand inhabitants. 
The disadvantages of instraction by coirespondence are 
many, but such instruction is bett» than none at all. There 
are thousands of men in every community intellectually in- 
capable of benefiting by this course. Not more than three 
in one hundred complete their course; in fact the Interna- 
tional Correspondence School admitted, in an article pub- 
lished a few years ago in the American Machinist, that but 
2.6 per cent of their students have been awarded a certificate 
or diploma. The vast majority of men enrolling are soon 
discouraged and frequently lose faith in their work. 

Evening industrial classes, in order to be most effective 
for the average worker, must be planned and organized on 
different lines from the day technical classes. The type of 
student attending evening trade classes, after a hard day's 
work, has an intensely practical aim in view, and is unwiUing 
to study systematically an entire subject, as might be ex- 
pected from young people in a day school They demand 
that the instruction shall lead directly to the specific things 
they want to know. If they are obliged to spend a month 
or more on preliminary work, the value <rf which th^'' do not 
know, they will soon become discouraged and leave. 

Then again, mechanics and other tradesmen, who may, 
perhaps, have some reputation in their trades, and who wish 
to perfect themselves in certain technical lines, do not wish 
to be grouped with younger persons, feeling that such pcF- 
sons, having recently come from the pubhc schools, are bet- 
ter able to answer questions, use better English, and appear 
to better advantage. In other words, adults are often sensi- 
tive about the comparisons which the younger members of 
the dass are apt to make at their expense. 



D,ql,;.dbvG00glc 



TEACHING IN INDUSTBIAL EDUCATION 100 

Every worker attends an evening technical class to satisfy 
a definite need. To illustrate: a young apprentice in a 
madiine-shop finds difficulty in reading a blue-print. He 
enrolls in an evening drawing school to meet this need. The 
teacher is a mechanical draftsman, and be thinks the best 
way to know how to r«ad a blue-print is to be able to make 
one. The young pupU is taught lettering, how to draw 
straight and curved lines, and to make simple drawings. 
Ibe student's fingers are hardened from rough work and he 
finds it difficult to manipulate the fine drawing instruments. 
During all of this time he is receiving, in his daily work, the 
seme reprimands, and is therefore debating in his own 
mind the value of the drawing course. It is undoubtedly 
true that the drawing course outlined by this teacher is a 
valuable one for teaching mechanical drawing to those who 
are to become draftsmeut but the average apprentice mar 
chinist, such as this young man, does not see the direct appli* 
cation of this instruction to his daily need. He enrolled in 
the drawing class for a definite purpose. To be sure, it was 
a narrow one, but, nevertheless, it had economic value to 
him. The training in mechanical drawing which a ma- 
chinist needs is not the same as that of a draftsman. This 
young man shows that he needs a course in blue-print read- 
ing and in arithmetic for machinists. 

Evening school instruction in technical classes should 
be divided into small unit courses so as to satisfy a definite 
need. Just what unit courses should be offered in a school 
may be determined by allowing one whole week for prelin^- 
inary registration, that every worker may attend and talk 
over the educational needs of the different industries. 

Instructors in evening industrial classes should be practi- 
cal men and women, with considerable trade experience. 
Considerable shop practice should be used in applying the 
principles underlying the trade. The actual Uue-prints, 
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shop problema, and methods should be used in this course. 
Subjects that do not find continual application in the trade 
should be given in the advanced rather than in the elemen- 
tary course. The instruction in the various branches of 
mathematics should be adapted to meet the needs of the 
machinist, the plumber, and the carpenter. The terms used 
in the schoolroom should be expressed in the language .of the 
shop and the mill. 

AU technical students should be classified, as far as pos- 
sible, into classes according to their trades; for rumple, a 
class in arithmetic for en^eers and a separate class in the 
same subject for boiler firemen. Again, the textile design- 
ers should have a class in arithmetic, called "cIoUi calcula^ 
tions." This idea carries out the plan of the old trade guild 
of a few centuries ago. Each guild was formed for the pur- 
pose of social intercourse and mental stimulus. Each trade 
had its own guild. The daily trade experiences of each 
member became the property of all members. Discussions 
relating to the practices of their ehosen trade occupied their 
attention. So to-day workmen have conunoa interests. 
When evening students are grouped according to their occu- 
pations they have an opportunity to talk over their interests. 
The teacher should act as a leader, draw from the students 
discussions of tiieir trade experiences, and through the ex- 
pression of these various opinions solve the problems. It 
may be difficult to get students to recite and express them- 
sdves at the blackboard, but a fc«e discussion of the point 
at issue makes the student lose his self-consciousness, and 
before he is aware of what he is doing, he is at the board 
illustrating his particular method of solution. Of course 
such discussions should be under the wise guidance of the 
teacher. 

Trade trunii^ for helpers and semi-skilled workmen is 
more intensive than that provided for the skilled mechanic. 
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There are two reasons why this is tnie; first, the training 
necessary for the helper and semi-skilled worker is very 
limited, and requires practice in one or two operations only, 
as chipping and calking; secondly, these workers have in- 
tensely practical aims and desire a type of simple instruction 
bearing directly on their work, and they are not willing to 
study systematically the related branches of their occupti- 
tions. 

Courses for helpers vary from a week to six weeks in 
length, and consist of seven hours' practical trade instruc- 
tion and a one hour talk, by the shop instructor, who is a 
skilled mechanic. In order to reduce the cost of instruction, 
the pupils usual^ practice together under the immediate 
direction of the shop instructor. For example, in teaching 
house carpenters to calk wooden boats a model frame with 
cracks is built. Tlie carpenters practice, day after day, calk- 
ing the seams, until they are able to do the work satisfac- 
torily. The talk by the instructor consists of descriptions 
<^ tools, how to avoid the difficulties encountered, and the 
reading of a blue-print. 

The method of imparting instruction to these men is best 
given through the question-and-answer form. Sheets may 
be prepared with the questions and answers on them and 
each help^ given a sheet to read ov^. While this method 
of teaching has not the approval of the general educator, for 
many reasons it is the time-tried successful method of all 
short-term trade courses. It is the most effective method 
for this type of worker, and should be encouraged among 
short unit courses for helpers and the semi-skilled workers. 
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LsssoN Sheets on Intensive Tbaining in Steah 

Enqineebinq fob Enoinebbs 

qdebtions and answebb 

Q. It yoo were called on to take charge of a plant, what would 
be your first duty? 

A. To ascertain the exact condition of the boiler and all its 
attachments (safety-valve, steam-gauge, pump, injector), and the 
Kigine. 

Q. How often would you blow off and clean your boilers if you 
hod ordinary water to use? 

A. Once a month. 

Q. What steam pressure will be allowed on a boiler fifty inches 
in diameter, three-eighths of an inch thick, 60,000 T.S., one-sixth 
of tensile strength factor of safety? 

A. One sixth of tensile strength of plat« multiplied by thickness 
of plate, divided by (me half of the diameter of the boiler, gives safe 
working pressure. 

Q. How much heating surface is allowed per horse-power by 
builders of boilers? 

A. Twelve to fifteen feet for tubular and fine boilers. 

Q. How do you estimate the strength of a boiler? 

A. By its diameter and thickness of metal. 

Q. Which is the better, single or double riveting? 

A. Double riveting is from sixteen to twenty per cent stronger 
than single. 

Q. How much grate surface do boiler-makers allow per horse- 
power? 

A. About two thirds of a square foot. 

QUESTIONS FOB DISCUSSION 

1. Smoe iastiuctoTi in wood-working trade ds«ses frequently b^n wiQi 
exendses intended to teach the bojr the fundajnenteJ prindpks of con- 
struction. Explun the sdvantages snd disadvantages of sudi a 

ft. Explain why some medianics like the so-called "catechism method,' 
question and answer. Does each question involve much more than a 
single-step reasoning? 

9. Which is the easier to team, how to ran a lathe, or the mechanical 
principles underlying its woiking ? 
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4. A niperintendent of B4>preDtice)i in s machine-flhop malces s prscUce 
of writing personal letters to apprentices if they do good wo^ and a 
letter to thdr parents if the work ia poor. Is this a good practice? 
Why? 

B. Is it poauble to devise a program of indintriaJ ediKatioD that would 
train all-TOund practical tradesmen? 

6. A number of prominent technical educators contend that to-day there 
are certain studies and practices that serve as a basis for general 
industrial trsining. What is the objection to sudi a plan? 

7. What arguments may be offered for urging a systematic industrial 
education in some trade requiring various operations, over a form of 
training involving a seiies of special operations found in a hi^ily spe- 
daliied occupation? 

8. Vint an industrial sdioot and note the difference in aim, method, and 
^pe of pupil from that of the regular bi^ sdiool. 

9. To what extent and under what conditions do the leauhs b pracUcal 
experience in general — that is, skill, knoidedge, appreciation, and 
ideals in one trade — constitote an advuitage tor entraDce into 
another trade? 

10. Does the erperience of a well-tnuned machimst benefit him in any 
way when training to be a house carpenter? 

11. To what extent doea the general experience of a former's boy osnst 
him when tnuning to be a machinist? 

12. Visit a number <rf different industries and trades, and notice the dif- 
ference in physical development, ability to explain, etc., between the 
clerks (office help) and mechanics, highly skilled mechanics, helper^ 
etc. Classify them as "motor-minded" or "book-minded." 

IS. Explain the psychological reason why (a) a pupil who has learned to 
run a speed lathe will learn how to run an engine lathe moie quidcly 
than a pupil without any knowledge of edtber machine; (b) a pattern- 
maker's apprentice who has made a visit to the foundry and obaerved 
the work will leam how to "draw" a pattern more quidJy than a boy 
who drives a grocery wagon; (c) a boy who has done some ^muting at 
luHne on a hand-press will understand the operation of a power-press 
better than a boy who has worked at wood-working; (d) a boab-builder 
will leam house carpentry quicker than a coppersmith. 

14. Is it necessary for a pupil to have developed an industrial um. desiiB 
to leam a trade, before entering an industrial school? 

15. Why is it important that an industrial school should imitate iodusfi; 
as far as possible? 

10. Is the coll^^ grade industrial school student usually as int«9ested in 
the theoretical discussion of a machine as he is in running the machine? 
Why? 
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LIST OF REFBBENCES FOR FOTURE READING 

* Th» Inttnidor, tlu Man and lh« Job. Charles R. Allen. 

(A splendid diacunion i}t mctiiod« tlut may be used in teadimg 
tnulesmen.) 
** Frineijiei of 8'eeondary School ImtneHon. Charles De Garma. 

(Splendid disoudon ci methods adapted for the adolescent.) - 
^'Meliodt <^ TeaehiMH Indurtridl SubjiBtt. Bandbook qf VoeaUtmal 
EdneaHan. Joseph S, Taylor. 

(Short diacuasioD of methods.) 

* Organvaaion and Method* qf Teaehmg Voealional Ciatit*, MwrHnrfin- 

setts Board of EducatJon. Bulletin no. S. 

(A vay fine disciuuion on methods based on ezperiaice m Bfassir ' 
chusetta.) 

* OaOme ej Leitoiu. Institute of Teachen. Bulletin published hj Wi»- 

conain State Boaid of IndustiiaJ Education. 

(Lessons irarked out hj indiutrial acbool instructois in Wis- 
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CHAPTER XI' 

JIETHODS OP TEACHING SHOP-WORK 
Thbrs are four distinct ways in which one m^ be tmined 
in shop practice: fiiat, by a mastery of the tools and ma- 
chines of the trade; second, through developing a skill in the 
fundamental operations of the trade; third, through a knowl- 
edge or skill of working the materials of the trade; and fourUi, 
developing skill in the application of the principles of metal- 
working. 

The first method ia generally used in the mechanical en- 
gineering department of a college or a technical school of 
college grade. The instructor teaches the student the theo- 
retical prindples on which each tool and machine is based. 
In the machine-shop trade, it would include the theory of 
cutting-speed, principles of each hand- and power-tool, sup- 
plemeaited by the mathematical problems underlying the 
work. After the student has received this instruction, sup- 
plemented by a diagram or blue-print, he is sent to the 
school shop to receive training in the practice. The purpose 
of this instruction is to give the student who has the capacity 
to deal with abstract technical knowledge a training in both 
the practice and theory of machine-shop work. He is to 
use this knowledge as an expert, designs, etc., not as a 
journeyman. The shop-work ia usually a series of exercises 
to illustrate a principle. The method of imparting this in- 
sUuction is from general principles to definite practices in 
the shop, and gives very good results for the type of school. 
The second method has alw^s been used effectively in 
trwning apprentices to be journeymen. The students are 
tai^t by coming in actual contact with shop conditions. 
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Xa the machine-shop tiiey have experience on the different 
machines, doing actual conunercial work; they see that cut- 
ting-speeds are used on certain metals, and learn how to use 
the various devices. They leam by practice the mechanical 
parts of the machine first without the theoretical principle 
involved. Thia method of teaching is from definite practice 
to abstract principle. 

The steps in teacliing a lesson in shop-work may be di^ 
vided into four parts: first, getting the young apprentice 
started thinlcing about the new trade which he is about to 
take up, trying the unfamiliar things, presently to be im- 
parted, with tiie things he knows, in gaieral arousing his in- 
terest and winning his confidence. This step may be called 
the "preparation." Tlie master or dulled mechanic does 
thia in many ways; by asking the learner many questions 
which lead him to think about the new work, th^i demon- 
strating work with tools or showing him finished work and 
exf^aining its nature, or by relating interesting iUustrations 
drawn from the experience of the master or skilled mechanic 

After the wi^ has been prepared by leading the appren- 
tice to think about his new woric, and interesting him in it, 
a simple but definite operation of the trade practice is ex- 
plained to him, and he is expected to cany it out, whitji is 
step number two, presentation. The apprentice is next 
allowed to cany out the simple operation under actual 
commercial conditions, the instructor supervising the work. 
This step is called "application." 

The next step is testing the subject-matter of the lesson. 
During this step various errors in teaching crop out. For 
example, attempt to teach too much at one time, failure to 
make each teaching step plain before starting on the next, 
lack of patience, tact, or interest. The instructor should 
make aa attempt to find out why the student f^Is, apd 
should then tiy to improve upon his own teaching. 
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Where an instructor ia obliged to teach shop-work to a 
class of fifteen or more pupils, the steps in presenting a lesson 
are as follows: demonstration by the teachers, practice steps 
by the pupils, and the tests given by the teachers. The dem- 
oDstratioQ includes the preliminary talk to the pupils on 
such points as the common names of tools, uses of tools, 
blue-prints, or sets of patteruB, measurements or steps in 
shop practice, etc. The industrial interest in the pupil is 
sufiScient to hold the attention. The practice steps ^ould 
follow the demonstration, and should consist of one pupil 
performing the work under the direction of the teacher, in 
the presence of the class. The teacher should correct aU 
mistakes made by the pupil and offer suggestions at the 
same time. The mistakes made by the pupil represent the 
common mistakes, and should be listed on the blackboard as 
such. This step is an economical device to save the teacher 
repeating all corrections to every pupil. The last step 
should be a teat given by the teacher to the pupils. The 
teacher should follow each pupil's work and give individual 
instruction. Scrap pieces of stock, etc., may be used for 
drill purposes on cert^ points that the pupil fails to grasp. 
Pupils should be taught as of old on projects that have com- 
mercial value, and the instruction should be carried out in 
a commercial way. This is very necessary, for the habits 
the pupils form are the ones they will use; therefore develop 
commercial habits. Develop the halnts of skill in the way 
they are to be used. 

Thus we see the most effective means of producing skill is 
to secure interest (industrial); then explanation, example, 
and drill follow. Example is better than rule; imitation 
more effective than explanation. 

Mai^ industrial teachers make a grave mistake by ex- 
plaining rather than showing to the motor-minded type of 
child. Imitation is one of the strongest instincts and should 
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be utilized to greatest advantage. The instructor should 
not insist too strongly on a particular method. Bemember 
there are various ways of performing an operation; one 
method may be good for some, others may profit by a 
different method. To attempt to force students to use the 
same methods is a terrible waste of energy to some pupils. 

One of the first questions that come before a shop instruo> 
tor in an industrial school is, How shall I arrange my shop- 
work so as to give the pupils the most efficient and economi- 
cal course? As we saw on page 25 the avoage mechamc 
obtains his trade in an unorganized manner, often by steal- 
ing it. Under this last method there is no question but 
that there is a terrible waste going on in tr^ning mechanics. 
The most effective system of teaching a trade to those who 
are about to become journeymen is to assign to each pupil a 
series of jobs arranged in a progressive order. The simplest 
job is one that involves the fewest elements of mechanical 
control regardless of the number of operations. Since there 
are simple and difficult operations in each machine, it is 
clear that the spiral and not the unit method should be 
used. In the machine-shop trade drilling on an upright 
drill, with template, then with jigs and fixtures, may be 
considered as a good beginning. Rough work may be given 
to a beginner, in which the op»«tor removes considerable 
amount of material with leeway with rc^^ard to dimensions, 
such as turning down square bar stock to rough round in a 
lathe. The finishing cuts may be given to the advanced 
students. Complex work that demands considerable judg- 
ment, setting-up work on milling machines, etc., are gen- 
erally ^ven to the advanced students. 

In order to hold interest and ret^n a high standard of 
skill, it is absolutely necessary to have the pupils work on 
real jobs having commerciahzed value: otherwise the shop- 
woik standard will be low and consifit of a series of routine 
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performaiices. The pupil does sot have the interest and 
lacks initiative in his work under these conditions. 

The training of students for shop practice should be care- 
fully planned so that the apprentice may recave an all- 
round shop experience, and not be held on any one type of 
work at the eig)ense of his training in other phases of work 
in his trade. This has been one of the most difficult peda- 
gogical problems in industrial schools, especially those laying 
great stress on productive work, as corporation apprentice 
schools. A shop for teaching apprentices is usually l^d out 
to do commercial work and the foremen and other leading 
men are hired on their ability for shop production. There is 
a great temptation for both the officials and mechanics to 
keep apprentices on work that th^ can do to the advantage 
of the shop. Therefore it is absolutely necessary, in the in- 
terest of the proper training of the apprentice, to have a card 
- made out .showing time allotment in hours or months, in the 
different lines of work practiced in the trade. It is possible 
for the apprentice to record the tinte spent on each type of 
work, that he m^ see the progress he is making. In case 
the student is being used as a helper on highly specialized 
work, or kept too long on one class of work, he can appeal to 
the master of the trade. The officials axe able to record the 
work of the boy to better advantage. 

Ilie training of an apprentice in the shop practice of a 
trade should include, among other things, the following: 

At least one month in the tool-room handling tools under 
the direction of an experienced hand. The student should 
be taught shop and manufacturers' names of the tools, the 
difference between the condition of tools when issued and 
their condition when returned. In this way he will become 
familiar with the defects of tools, know how to repur them, 
and to decide when tools should be discarded. 

At least one month in the stock- or fitting-room und» the 
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direction of a skilled mechamc, who will teach the bojr the 
names <^ the different kinds of stock and fittings. At an 
earij period tyt course the apprentice should perform the 
menial and disagreeable put of the trade requiring UtUe 
truning or skill. For at least one year the apprentice should 
be under the guidance of the trained men so as to prepare 
well for the time when he will be thrown on his own re- 
sources. He should be trained in work that will develop 
responsibility and accuracy, care in the operation of expen- 
sive or heavy machinery. 

One month during the last year of the apprenticeship 
should be spent in the eatJmating department to show the 
need of economical work, with r^ard to the cost <A labor, 
time, and material. The most tUfficult part of the work 
should be completed during the last year. This woric should 
be done entirely from plans and develops respon»bility. 

The ajq)rentice or student should pursue his course ac- 
cording to conditions advantageous both to the student and 
to the employer. He should first leam the names of the 
tools, then work with an experienced mechanic, and later be 
allowed to work alone under a foreman or supervisor. To 
illustrate: if it is desired to have a course for a maclunist's 
apprentice, it is first necessary to determine the kind of work 
and the machines necessary to do the work efficiently. The 
foDowing represents the different kinds <A w(»k; stock-room, 
tool-cribs, foi^e-work, bench-work (filing), lathe practice 
(speed and engine), drill-press work, plain milling-work, 
cylindrical grinding, surface grinding, screw machines, 
planer and shaper, small-tool manufacturing (reamers, cut- 
ters), hardening, tempering and heat treatment, tool manu- 
facturing (jigs, fixtures), punchers and dies, general repurs. 
general manufacturing, and assembling parts. 
. The accompanying card shows a form that is sometimes 
osed to keep a record of the apprentice's shop experience or 
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practice. The ctmtent of the trade practice should be divided 
into a series of machine, tool, and shop practices. After 
each unit of the series the number of weeks' practice nee- 
esssiy to make the apprentice efficient should be placed. 
For example, the series of imits for an apprentice course 
in machine shop-work might consist id the following: 



Ordtr 


Ki«defmrk 


Tnum 


■-„ 


t 

a 

4 

a 


Torf-crib 
FoTBD-ahiip 

Drilling »—. 


4 
4 
4 
S 
18 
10 


KntTear 


7 


Ma&ig, planet 


■•t,S 




8 

10 


C jHndiical grin^Dg 
Surfaoe grinding 
Screw madiiiiea 


s 
s 
1« 


Second 7«» 
Mwtcb 


11 


PUdct, AiEpa 


,.).J 




U 

IS 




16 
1« 


Third rev 
Wwcdcs 


Hut tnatinent 


14 


Tool muiulMtuiiDg jig flstima 


1.PJ 




15 

le 

17 
IS 


FondiaDddie* 
GeDmU repair. 
Genera] muufactiuiiiK 


16* 
12 
10 
8 


Fourth year 
Wweeks 




200 week* 





A working week consists of 48 hours making 200 X 48 = 
9600 hours in the complete course. Each week a record 
should be made, on a weekly shop record sheet, of the time 
spent by each apprentice on the different kinds of work. 

A formal report should be made every six mooths of the 
apprentice's shop-work and his related class instruction. 
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This record should be placed on the apprentice's life card, 
which is a permanent record of the school and should be 
kept by the supervisor of apprentices. 

The apprentice shop report should include, in addition to 
work done, a mark of either very good (A), average (B), or 
unsatisfactory (C), on the following characteristics, speed, 
reliability, workmanship, industry, initiative, tact, aptitude, 
analytical ability, knowledge, enthusiasm, personality, and 
decbion. It would also be valuable to have a record show- 
ing in what "he excels " or "is deficient." 

A pupil or apprentice in a vocational or an apprentice 
school should be graded according to the standards of a 
successful mechanic. To illustrate: a successful all-round 
machinist should possess the following qualifications: adapt- 
ability, speed, be able to do good work (quality), be reliable 
(conduct), and punctual (regular in reporting for work). 

A pupil or apprentice should be rated monthly in these 
characteristics. The mark may be expressed in percentages: 

Excell«it 95-100 A 

Very good 90- 9S B 

Good 85-90 C 

Fair 80-85 D 

Passable 70-80 E 

Failed Below 70 F 

Lesson sheets ibould be prepared on machines with the 
parts marked with numbers. The names corresponding 
to the numbers may be placed to the right. Pictures or 
illustrations on lesson sheets showing the operator tending 
the machine, may be given to the pupU. Th&e may be 
questions on the illustration as follows: 

What is the name of this machine? 
Hon is the power furnished to run the machine? 
Name the parts of the machine that you can see, and tell the use 
of each part. 
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What is the name of the operation? 
How is the stock held in the machine? 
Name the diS^^nt attachments of the machine on the wall 
and floor? 

Ulustrationa ehowing the positioa of tools may be dis- 
played and questions asked about the use of the tools. For 
escample: the following shows the position of a file and 
questions that may be asked. 



^ 



What is a file? 

For what purpose is a file usedF 

How is a file made? 

Of what metals are files made? 

What is the tang of a file? 

Name the other parts of a file. 

Why b a file sometimes curved instead of being flat? 

How should a file be grasped? 

QUESTIONS FOE DISCUSSION 

1, If an instructor in wood-wM-king gives emdaea followed t^ an ttppS- 
tation of these exerdsei, in the form of productioo, does tliii mrthod 
Mnutituto good shop training? Why? 

ft. (^ve a nnit of imtruction for the following trades: faonse carpentiy. 
machioe^hop work, plumbing, printing, and electrical work. 

8. Gite a list <j units in machine-obop work baaed on the unit ptogres- 



4. The pupil as won as he alters a trade sdiool denres to wear overalls. 

Why? 
A. Why will so iqtptentice house carpentcT learn to read hoose plans and 

take off quantities of material from the plan, more so than would a 

diy-soods salesman, 
a. Should an apprentice make solder before learning to wipe joints? 

Why? 
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7. Apnpilbetweoitheageaof toaitMnandMxteendealreatoleaniBteua 
eDgineaing; would you teach him to fire fint or read the water glsss? 

8. A p»tteni-in»ker should know aomelfaing about foundr; work. One 
matmctoi suggested stBrtJng tbe p«ttern-m^er in the foundry; an- 
otfaet «aid let him go in after hi* &at ycM of itudy. Which a right, 

9. Apprenticea SK often called upon to know about lubjecta they bavs 
not worked upon, but have seen. Is this just to tbe eppicntice? 

10. Appientiixa are obliged to talt mechanics tbe names of tools. Is tbii 
a good plan? 

11. Is it poenble for a skilled mediaiiic who is teadung shop-work in tlw 
■diool ereiy day, to lose the manipulative skill required in the shop 



IS. A boy is k^ a definite time on cadi machine in a maclune-shop 

oourae. la this good tvadung? 
IS. A teamstm and an appientice machinist were both admitted to an 

evening macfaine-abop course. Which one will make the greater 

pn^tressP Why? 

14. If you woe asked to leadi a groop of boys bow to run a lathe, bow 
would you proceed? 

15. A survey of the existiiig metliods of tgy^'ng shop practice in school 
and life would show the following: 

a. Under tbe old-^asbioned appieoticesfaip systeni the skilled jour- 
n^man showed the afit»eaUoe bow to do tite work. 

b. 'nie evening trade school instructor tells his puiul, who baa al- 
ready recdved some shop truuing, how to do a piece of wOik. 

e. In many mechanical estaUishments tbe apprentice helps tba 
dilled medianic, and is expected to obaesve bow a job is done. 

d. In short-term private trade sdiools with limited facilities Um 
pnpil, with very little practical e^>erieiice, simply observes how a job 

#. In a Erat-das* appfcoticeahip system, b a private cMpoation. 
the ^tfwentice doea tiie job under the direction of a shop instructiv, 
who oq^Mns the reasous why. 

/. Bfany qi[ffaitKea leain their trade by qiplying to a shop as a 
medianic and perfocming tbe w<xk without any <Ui«ction or assist- 

g. Apprmticea aometlmea are obliged to read fr<Hn a bocJc of sht^ 
practice how a job is done. 

h. Some secondary industrial schools have the pupD perform tbe 
job in the school shop, and then make a drawing erf it. 

i. Industrial schools of limited equipment teach pupils from a book 
on shop practice, reading from The book and then redting. Ezpbun 
the advantages and disadvantagea of each mellrad. 
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LIST OF REFERENCE MATERIAL FOR FDTDRE READING 

* Ortimaation and Mttkodt <^ Ttaettbtif VoeatutuU (shop) Su^'oeti. 

MMBachusetta State Board of Education. BuUetin do. S. 

(A diaousioii ot methods ot Uaching ka diop-woik u worked 
out in Massachusetts.) 

* The Indrudor, iha Man, and the Job. Charles R. Allen. 

(A disciusioii of methods that will qq)t7 to all forms of shc^ 
work, espedally the commercial shop.) 

* Part-Tinu Trade and IndiiMnal SehxiU. Bulletjn no. 10. 

** BuS^nji and EqidpBUtaftir S^ooii and Cbute* ut Trade and IndndritU 
Svbjeet*. Bulletin no. SO. Federal Board for VocaUonal EdncaticHi, 
Washington, D.C. 

(lliese puUications represent the htest thought «■ tbe anbiect of 
fFTgiuiiwitMin and nwtJKMii of teaching.) 
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CHAPTER Xn 

METHODS OF TEACHING INTEBFRBTATION OF BLUE- 
PRINTS AND SHOP SKETCHING 

The language of shop practice is the blue-print. Direc- 
tions are given to a mechanic on a blue-print, which consists 
of drawings representing the work the mechanic is to per^ 
form. Therefore eveiy mechanic should be able to inter> 
pret a blue-print. Zn addition, he should be able to express 
his mechanical ideas on paper in the form of a sketch. 

The drawing that an apprentice will need for his trade is 
quite different from that required hy the draftsman in the 
same industry. A journeyman primarily requires the knowl- 
edge to read a blue-print, to look for dimensions, lay-out (rf 
holes, and to be able to make rough drawings of the work. 
A draftsman requires the ability to design, which neces«- 
tates the power to think in the abstract. Some very suc- 
cessful teachers provide the same course in mechanical 
drawing for the apprentice machinist and the apprentice 
draftsman. They fail to consider the difference in purpose 
of the two courses, and tiie different ^pes of mind, which 
require different methods and content. While there may be 
some justification in teaching exercises in drawing lines, for 
the abstract-minded pupils, who desire to learn mechanical 
drawing, and who take education on faith, it is not the 
method for the pupil of intensely practical mind, who de- 
sires to know how to make a drawing in order to assist him 
as a mechanic. What is gained in technique by the exer- 
cise method is overcome by the lack of interest and fulure 
to make i»oper connections. The practical-minded pupil 
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is more interested in an object be is drawing tban in the 
method of drawing. 

Courses in drawing tor apprentices or trade students in 
a vocational school sbould begin with sketching pictorial 
views of simple tools, appliances, etc., drawn by means of an 
ordinaiy school rule and simple school compass. Then show 
that it is necessary to have more than one view to bring out 
all the details. These views may b^ obtained by drawing 
one side of the object at a time. Each side is called a view. 
Usually three views are required to bring out all details — 
the plan, elevation, and end view. Hie following sketches 
of a planer block for machinists will illustrate the views. 



Ca-? p 




A. The pictoriil v^e* lepiwonii the view u . . 
repRtent tbe tbm viewi of tbe planer Mock UTKiiaed in prr^ier order for « wnrlaii^ draw- 
ing. Tlie TRir huuImI {a) k cbUbiI Uut pliui Tie>. and ihowi the top cl the bloek m teea 
b; lookiDg in IIh dinctioii of tbe tmw muked a). Tbe view mukcd (bi i> called tba 
elevBtiDD view, and ia tbe aide d tbe block bokin^ io tbe dircctioii of tbe arrow nuvkEd 
(n). Tbe end view, nuuked (c) b the aide aa teeo by looking in tbe diicction of tbe arrow 
marked OHj. Ilw pub wbkb auiaat be gBcn nnat be ihowo b; dotted Una in tbe vien. 

The first day an apprentice or a pupil is in a shop he sees 
that the teacher and mechanic talk through rough sketches 
or drawings. Therefore a boy or apprentice should work as 
soon as possible from a. sketch or drawing. He soon learns 
to look to the drawing for information; that there are certain 
forma in which this information is puti dimensions, different 
views, kinds of materials, etc. 
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Put infonnation in form by umple shop sketches (free- 
hand or mechanical) that carry the data. Be 8m« the 
sketch contains all the points regardless of crudeness of 
form at finish. 



Lenon Sheet on Drawing Square FUdterfor Blacktmilis mthaut 
tUmeruuma 



Drate end vine here 



Draw flanvieKhert 

Squabx FiiATniB 



Lenon Sheet on Dramng 1) incket Matdied Flooring for Bovte 
Corpetdere 



DraiB jUan mm 
Length 6 ine&M 
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Z«Mon Sheet on Drawam a BoiUr Tube for Bmiernusken 




Draa one tise if Boiler Tube from Dimetuvmt cffoOomnff TiMe 



A 


B 


c 


D 


E 





mil. 


MS 


1.787 


.OMin. 
.109 in. 


.419 
.480 


IS 
18 


IK ill. 


.U8 


2.Wfi 


.Oeffin. 
.109 in. 


.494 

M9 


13 

18 


t in. 


.m 


8.142 


MS in. 
.109 in: 

.le in. 


£80 
.654 
.709 


18 
18 
11 


"'"- 


J8D 


s^re 


.005 in. 
.109 in. 
J2 in. 


.643 
.789 
.808 


19 
12 
11 



A — Outside diameter. 

B^Square feet of Iieating sur&ce per foot «l lengUi. 
C— Area of section in aquare inchw. 
D-Thi<^3Kaaof tubeinindiea. / 
E— Area o( metal in square tocliea- 
|G — Birmiiighsin wire gaugo. 
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Leuom 8iml on Drawiag a Standard Waihtrjor Shiffiaen 




SUHDAKD Wu&m 

A ia Diameter eg B6U 
Dram two Sum eg Watkert from the foOowing Table 



A 


» 





D 


Ub. 


«.B. 


«to. 


JWffto. 


«b. 


H.I11. 


llu. 


.088 in. 


Vib. 


«.in. 
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Sin. 
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.12 to. 


Win. 


l*.in. 
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.12 to 


%b. 


■Ml to. 


2m. 


.IHto. 


lis. 


IHto. 


mia. 


.lUm. 
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LmoTt Sheet on Drawing a Hexagonal Wrench 




EMLiOmU. yVWBKX 



Dnac one Siu li- WrmA from Dimmnoiu m TaiU Shtmng 
Wrmiek Proportions 

D-wx.fla 

E-WX.* 
P-WX.M 

L-WXT 
A— Sin << nut 
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Sin. 
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IWb. 
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Lesion Shui on Dravnng Cotumtitmit Threads ; 






71 lilii 
it llilil 



SguABi Hkad Boi.1 



' Noni Bolt itlaokncfor ibntudkibow 
Mftke the thnuli u abown ■bcn«> ^tk it i 



ItuonmDrawutgShomnttiieMModc^Saieing \ 



Draw &» above figtirt abrnd tmot tkii nM 
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I^non Sheet on Drawbtg a Matched Joint 




Pnblenum Draunng 
le a free-Iuuid drawing d tlie ftJloving: 

(a) Knife switch 

(b) Globe VidTe 

(c) Faocet 
(({) Link tr^p 
(0) lAthe dog 

(f) Hexagonal head bdt 
(^) Soldering iron 
(h) Funnel 
(t) Micrometer 
0*) Screw driver , 
(A:) Claw hammer 
(0 Cold chisd 
(m) Twist driU 



D,ql,;.dbvG00glc 



INDDSTRIAL EDUCATION 




On>-Incb Braa Gauox — T. S.-Hard & Gmtrnd - 




Onx-Incs FiiUO GAn<a — T. S.-Haid & Ground ^ j*^ 



Prom A« above ikeUk drav I-mcA pitv 
tmd ring gauge*. Center hole .078" dritt 
and ii" eountar-tink. SUmping Spot 
A" X i"- 

QueiUoiu 

1. Vhat objsrti m igpM B tri t 

1. a whiit Dutokl ■ It miule r 

B. niut ■■ the anbdde diuDetor ol riaf ganii f 

«. Wlwt ii Uh Inrfe diuMter F 

5. llijn ■ v«kiDf dnviDg ol ttw ring ffsoffs 

«. Wlwt ii ttJB ls«th i< Om ping gmogc F 

T. mutiatbclugatdjuiwteiottbiplucgkiiair 
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General Codbss ot Stddt-Intebprbtation or Dbawdiq 
Firri Tear 

One numlk : Sbort, simple ezplanatioos of the purpose of tlie 
course and the value of it to an apprentice. 

Free-hand isometric (or perspective) sketch of a rectangular 
piece of stock or part used in the shop. Drawn from copy without 
dimensions. Sketch of any other rectangular parts drawn from 
copy without dimensions. Then imit dimensions. 

fVee-hand sketch of parts containing curved lines. Use rule for 
measuring only. Blank stock, nuts, botts, washers, rivets, screw 
threads may be used. 

Four moniJu: Introduce lettering. Rough pencil sketches of 
files, chisels, wrenches, various kinds of hammers, appliances, heat- 
ing furnaces, shape of stock used. Mark names (^ parts of tools. 

FournumtAf.'Drawingof shapes of stock in two views to develop 
.the idea of projection (plan and elevation). Also views of stock 
assembled in two parts. 

Tkne monUu : Sketches of parts of vessels, or boats, or stock, or 
engines, or motor, or dynamos, or wiling, etc. 

Second Year 

One month : Drawing of simple parts ot the machines used in tiie 
shop as pulley, levers, spindles, gears, cutting heads, etc. 

Three moTiiht : Beading of simple blue-prints such as used in the 
shop: dimension of parts, distance between centers, etc. 

Ojis month : Drawing of nmple parts of mafTiitiwt used in shop 
involving two views. 

Three Tnontka: Applied geometrical construction to practical 
work in the shop such as inscribing hexagons or erecting perpen. 
dicular, bisecUng angles, reproducing angles, division of pitch circle 
or other problems. 

One month : Practice in drawing assembled parts more difficult 
than before. 

Three monthe : Practice in drawing assembled parts introdudng 
the idea of simple shapes expanding into irregular surfaces. 

Third rear 
Six moniha : Apprentice may begin to ink in drawings, trace and 
make a blue-print. Drawing of two views of parts of machines. 
Sectional views. 
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Fae aumlb ; Practice in making drawingg fnan data or sketch of 
parta made in shop and show how installed. 

One monik : Practice in malting drawing of complete machinea, (x 
parts of ships or boats to show knowledge of mechanism worktog 
finA coustructitKi. 

CoDBBii or Stddt in iNTEBFRrrATioN OT Blxjs-Pbiktb fob 

fimp ii'MiiiuHn — Thhsb- Yeas Coubcub 

Fwtt Year 

Ono mottih : Practice in making rough pencil sketches of nuts, 
bolts, rivets, screws, washers, taps. Both isometric and plan and 
elevation views. 

Four moniJu : Practice in mnVing rough pencil drawings of tools 
such as files, chisels, wrenches, various hammers, aiqiliances and 
metals; heating furnace; oxygen acetylene set, etc.; simple plates, 
rivets in section, angle bars, tee bars, Z bars, channel beams in two 
views to develop the idea of projection. To illustrate: rivet spa» 
ing, design in one view should be ^ven to illustrate simple connec- 
tions, that is, a deck to a bulkhead, bounding bars, etc., in water- 
tight, Don-waterlight and oil tight bulkhead spacing. Various 
types of rivets in plates (in section). 

Four moniht : Pencil drawings of shapes of T's, Ps, and channels. 
Two view drawings of bulkheads, bracket plates, hatches, manhole 
doors, (watertight and non-wateitight) gim ports, hammock berth- 
ing, etc. 

T/trte monikt: Drawing of blower foundations, scuttle butt 
brackets, tank foundations, knee beam connections at decks and 
floors; hatches and door combinp, ammunition stowage, sanitary 
paititicois, compankmways, access trunks, etc 

Second Year 

Oiu month : Drawing of nmple parts of machines, such as puDeys. 
levers, spindles, gears, cutting h^ds of planing and scarfing nu^ 
chiues. This will give considerable practice in the use of drawing 
mstruments. 

Three inonihg : Practice in reading blue-prints: distance between 
centers of rivets, interpretation of riveting tables, the drawing of 
floors, intercostals and lines on shell slope of keel, drawings of 
keeb (vertical, bilge and docking). 

Om month : Drawing of steel fonus of shear Uadea and parts tA 
joggling machines (two views). 
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Three monlha : Inatruction in the location of parts on plans used in 
connection with the drawings of combings, stowage; applied geo- 
metrical construction — erecting perpendiculars, parallels; repro- 
ducing angles and division of pitch circles. Practice in tiie location 
of the sea openings of a ship — hatches, gratings, port holes, shell 
hoists, etc. 

One numtk : Pracrtice in drawing assembled frames, engine founda- 
tion, and double bottom sections. 

Three montke: Practice in drawing assembled parts of a ship: 
frames, lattice work for torpedo bulkheads, cage masts, etc. Lqc&< 
tion ot longitudinals and lines of shell and decks from offsets. 
Practice in picking bars from book tables. Begin the study t^ the 
Nmple shapes of the expansion on uregular surfaces. 

Third Year 

Six montkt : Drawing of the bridge ammunition hoist, annored 
uptakes and views on turrets: work on compartment rearrange- 
ments. Locating deck scuppers, boat stow^e supports, etc. Con- 
siderable practice should be given in " inking in." All drawings 
made in the third or last year should be inked, traced, and a blue- 
print made of at least one to illustrate the principle of blue-printing. 

Fiee vumihe : Practice in making drawings from data or sketch of . 
parts made in the shop. The apprentice should also be taught 
how to mark the drawings so as to show installation of parts. 
IVansverse and longitudinal drawings from offsets of inner and 
outer bottoms, bulkheads, location of doors, trunks, etc.: through 
plating and bulkheads, gun port shutters, ship ladders, floors and 
deck frames, splinter bulkheads; foundations, tanks, boilers, en- 
gines, pumps, gun and turret, etc. Drawing of the intersection of 
objects by planes at angles, as for example, chain pipe on deck, 
shell hoist through turret levels, eto. Drawings involving triangu- 
lation to lead up to the drawing of developed shell plating. 

Oru month: A cross-section drawing through a given frame: a 
longitudinal section drawing of a ship. This is given to test the 
apprentice's knowledge of the ship and the use of related plans. 

QUESTIONS FOE DISCUSSION 

1. Eiphin why a group ot apprentices appear more interested in a poorly 
prepared trade drawing lesson, simply copying, than in an effectively 
prqiared lesion b shop En^ish. 
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i. Ii mediuiical dnwing fundonieoUI to aD trndn? 

S. ExpUin the differcDce between the dnwing a draftmnui perfonns and 

the drawing a mechanic needs. 
4- If you were Uaching drawing to a group of inechiuiics, would you 

begin b; teaching the conatntctiooal problems in geometiy? 
S. What ^ould a boy between the ages of fourteen and sbrteen, in am 

industrial sjiool, know about a drawing? 
0. Bow would you present the fint kaaon in shop •Vrtr-hing Ui a group at 

machinist apprentices? 

7. How would you present a laaoa in Une-priot reading to a group t^ 
shipfitten in an evening school? 

8. Is it a good plan to inust in the beginning on finished drafringa, in an 
bdustrial sdiool? Why? 

9. Is it possible for the average industrial sdiool pupil to concentrate his 
ftttention on technique of drawing, and the i»indples of drawing 
involved, at the same time? Why? 

UST OF REFERENCB MATERIAL FOB FUTDBE BEADING 

Vatut tif Artinlit IndvMlrial Sc/ioei. W. Largcm. National Educs- 
tioDKl Association. Proceedings, 1SI8. 

(Shows the need of art in all phases of industrial educatkm.) 
■ Shop Sketching. Frank E. Mathewson. 

(A discusdon of the subject of shop detdiing and the method of 
teaching it.) 
** Pnblemt in Meehanieal Draaing. Charles A. BoinetL 

(O>llection ol plates from which suitable material may be 
sekcted.) 
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METHODS OF TEACHING SHOP SCIENCE 

CouBSEs in science were introduced into the secondary 
schools of tliis coimtty about a generation ago, on the 
ground that a training in science was a desirable part of a 
bigh-school education. The advocates stated that science 
was the foundation stone of modem industrial development, 
and that every pupil with a high-school education should 
have an interest in scientific discovery in order to improve 
and enlarge the methods of scientific reasoning. 

The course of science in a high school consists of biology, 
botany, geology or physical geography, physics and cbemis- 
by. The subjects are presented to high-school students 
along the lines the teachers were taught at college, in order 
to develop the scientific attitude of mind. The work con- 
sists (A textbook and laboratory practice of a very formal 
charact^; t^t is, exercises to study the laws of science for 
their own sake. The teacher assumes that if the pupil 
knows the principles of science, he will be able to discover 
these prindples in operation in the ordinary aSairs of life 
and shop or industrial processes. 

Experience has shown us that this assumption is not true 
for the average pupil. To illustrate: after the average boy 
has completed a coiuse in physics in the bi^ school, he 
will go out into the industrial world and pass over mai^ 
practical applications in which the principles of pby«cs 
that he has studied would apply; he fails utterly to recog- 
nize in these situations the physical laws he knows only 
in an abstract way. 

A large number of colleges and scientific schools have cor* 
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rected this false notion by establishing two dq>artmeDts <^ 
science, pure science and applied science. The department 
of pure science truns the student to study the laws of nature 
and see exactly what they ai«> r^aidless of the practical use 
of them. The theoiy underlying such a course is that the 
student can accomplish the best results when he concen- 
trates his attention on the laws of nature without the appli- 
cation. Such a tiuning devdops the research scientist, 
who, in order to work efficiently, must concentrate his atten- 
tion on a few facts at a time. The course in applied science 
is to train a student in the application of principles of science 
to industrial operations. The course in pure science has 
failed to do this because it has n^ected to lay emphasis on 
the mental activity which we call "application." Psycholo- 
gists have shown that application is a most difficult mental 
process, and needs to be learned just aa the original principle 
is learned. 

While the progressive coDeges have differentiated between 
pure and applied science courses, the secondary and inter- 
mediate schools have failed to do so. Various attempts 
have been made to meet this deficiency, in part by the intro- 
duction (A first-year general sciraice in high schools; but evai 
this course has not been sufficiently devdoped to say it is a 
success. The principal reason why iq>pUed science teaching 
has not been more effective is due to the false theory that 
the average student of hi^-school age can acquire the scien- 
tific attitude of mind, and that the high school should pre- 
pare for college. While the author believes there is a place 
for Uie traditional courses in biology, chemistry, physics, 
etc., for the boy between the ages of fourteen and ei^teen, he 
is also convinced of the absolute necessity of an raitirely dif- 
ferent course in the application of principles of sdence to 
shop and industrial practices for the majority of boys who 
are destined to enter industries. Such a coune in sdence 
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will devdop a type of mental attitude which will be valuable 
to the industries of this country, Thb course in shop or in- 
dustrial science will di£Fer considerably from the applied aa.- 
ence course in the college, as the types of mind differ, al- 
thou^ it will bear somewhat the same relation to the regu- 
lar science course as the applied science ' bears to the pure 
science in the college. 

Th« industrial workers and tradesmen are recruited from 
the ranks of the motor^minded childr^i with strong phy- 
sique, who are mechanically inclined. The type of mind 
represented by these children is not able to grasp and under- 
stand abstract scientific principles efficiently, or to the ex- 
tent of the abstract-minded child, who has the power to 
grasp and understand abstract principles without a back- 
ground of expmence or observation. The mechanically in- 
clined boy has a tendency to personify all chemical and 
physical changes. He is able to reason one step at a time 
only, and usually draws on his imagination in explaining the 
cause of an effect. The habit of personifying action is very 
commtm among aU mechanics, who explain the effervescence 
of acid and a metal as "boiling," corrosion as "eating," etc. 
There is anoth^ great distinction between the practical me- 
chanic and the man of scientific mind. The practical me- 
chanic has the strong force of competition acting on him, 
and he develops the habit of performing practical tests, 
"short cuts," or quick methods; that is, he will cast aside a 
method if it does not "work," without studying the reasons 
or analyzing the situation. The man of scientific mind, on 
the other hand, will spend considerable time, without regard 
to expense, in order to test the coherency of the reasoning. 

Therefore a course in shop science should be adapted to 
the type of mind of the boy who is about to enter industry as 

t See ApjiUed Snmea for Uetal-Worker*, and Apjiiied Seiene»for Wood- 
Woritrt, by W. H. Dooky. 
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a worker and to the needs <^ the different trades. The 
course should consist of the principles of science underly- 
ing the raw materials, tools, appliances, processes, hy^ene, 
etc., of a trade. 

The method of teaching will consist of studying the prin- 
ciples involved in the manufacture of raw materials, action 
of tools and other appliances, the principles involved in the 
processes, etc., with not so much emphasis on the shop oper^ 
ations. By discovering the common principles in a great 
variety of shop situationa in a trade, a type of mental atti- 
tude is developed which ia veiy different from that which is 
cultivated in merely contemplating a sin^ fact, aa in the 
case of pure science. Hie motor type of mind will find in 
the above course of shop science an opportunity for con- 
tinuous mental enjoymeait and the development of induft- 
trial intelligence. The method of teaching ^op science ia to 
be inductive or the natural method, rather than the deduc- 
tive or regular school method. A suggestive plan for a 
three-year apprentice course is as follows: 

Discuss objectively the materials, toob, etc., with the toed 
or picture or diagram before the class. 

Then have the class write the description with sketches in 
a book. Moat pupils lack the ability and knowledge of Eng- 
lish to write a description after the teacher's talk. There- 
fore it is better for Uie teacher to write the desoiptioa on the 
board, and have the pupils copy it. This plan will develt^ 
a technical vocabulary. Teachers should correct the books 
at least once a month. 

The work in science should be covered in three yean aa 
follows: 

t I. First year: 

a. Properties and uses of mat^ala, etc 

b. Description and manufacture of hand tods. 
0. General notion of tranflmisBion of power. 
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d. General notion of power tooU and ^^liances. 
0. Simple rules for safety. 

n. Sectmdyear: 

a. More detailed deao^itMn of the manufacture of materials 

b. More detailed description of the parts, usea and manu- 
facture of power tools. 

e. More detailed description of safety devices. 

d. More detuled deflcrlption of transmission of power. 

m. Third year: 

a. Bcview of principles of sciences underlying trade as 
previously described in an unorganized maimer. 

b. Study of the principles of testing ^qwratus. 

c. Study of the strength of materials. 

To illustrate : the shop electrician should rec^ve a trwiing 
in the principles of science underlying the manufacture and 
the op««tion of the following tools: 

^Mtrioal Dejmimtnt: Machaut, Tools, and Matartalt, xued in the 
Trade 
Maehinet Materialt 

Lathes, large and small Sheet brass — jif to 1 in thickness 

Drill presses, large and small Sheet copper A to { in thickness 
Shaper Sheet iron ^ to } in_thidcae8S 

Milling machine Bod brass 

Punch press Bod copper 

Motors (shunt) i Bod iron 

Copper wire of various sizes and 
with diSeroit types of insuU' 



Motors (series) 
Motors (compound) 
Generators (G.E. typ^ 
Pipe bending machines 
All types of storage batteries 
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Torch, gaBoline 
Wrench. Stillson, «" 
Wrencli, Stillsoo, 8" 
Wrench, monkey, 6" 
Wrench, monkey, 18" 
Brace ncket, li" sveep 
Bit (wood), i" 
Bit (wood), i" 
Bit (wood), i" 
Bit (wood), }" 
Bit (wood), 1" 

Bit (wood), 1" 

Screw drivers, staDdsird, 6" 

Screw drivers, staadard, 8" 

Screw drivers, standard. 12" 
. Pair pliers, long nose, 6" 
Fair pliers, side cutting, 8" 
Pair pliers, diamond cutting, 6" 

Chisel, wood, l\" socket firmer 

Chisel, cold, i" X 6" 

Chisel, cold, I" X 8" 

Fair pliers, gas, 10" 

Gauge, i" 

Fair scissors (dect), 5" 

Center punch 



Nail set 

Hammer, ball peen, 18 oS. 

Hammer, claw, 20 oz. 

Drill, small hand, with bit 

Hack saw frame 

Hack saw, 14" frame 

Bit, wood expansbn, J" to IJ" 

Beamec burring, I" to 11" 

Saw compass. 12" 

Copper scddering, S oz. 

Drill-bit, wood bell-hangen, 

i" X 18" 
DriU, i" X 24" 
Pair calipers, inside joint 6" 
Fair calipers, outside joint 6" 

firm 
Fair dividers, 6" spring 
Buler, 6 ft. folding (wood) 
Buler, 2 ft. folding (wood) 
Square combination, 12" i»o, 

tractor with head 
Fair pliers, round nose. 6" 
Breast drill 
Torch, alcohol 
Gauge wire — B X S 
Gauge wire, micrometa 
Hammer (tack) 
Tape measure Uner, fiO ft. 



Traiamunon (if Pmoer 
A. Power and its application in the Shops. 

a. Sources of power as applied to machines. 

6. Transmission of power from sources to various shops. 

0. Pulleys. 

d. Belting and shafting. 

e. Electric drive. 

/. Gears and gearing. 
g. Bim velocity. 
A. Cutting-speed. 
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Problems cm the principles of Bcieace should be expressed 
in tenns of actual parts of a machine that the student or 
apprentice has worked on in the shop. For example, the 
belt shifter of an engine lathe would illustrate the priudptes 
of levers. 

8p«eimm Leuon Sheet tn Science for MacAaiitU, illuilratmg tke 
Law (^ the Lever 

(l) The reflistance of the belt on line W ia 80 pounds. If dimen- 
aoa A is m mchea and B 16 feet, how many pounds must a machin- 
ist apply on the end of the 
arm at F in order to shift 
the belt? 

(t) If the resistance ot 
a belt is 45 pounds, the 
shifter arm SO feet long, 
and the shifter rod fastened 
8 feet from the upper end 
of the handle, how much 
pull must be given the end 
of the arm? 

(S) If dimension A is 18 
inches and B 12 feet, bow 
many pounds can a man 
exert on the belt^shifter 
rod at W if he pulls 60 poi; 
armP? 

(4) If on a belt shifter an 
becomes necessary to movi 
inches, and A is 2 feet and ! 
the end of the arm F move? 

(5) When the end of the i 

how far from the fulcrum should the bell^shifter 

rod be located in order to impart a motion of Si inches at W, 

dimensbn B being 20 feet? 

(6) Make a sketch of a shifter in which the shifter rod b attached 
to the uppa end of the arm, and in which the ann swings about a 
point nearer its center. This sketch will be similar to figure, except 
that the fulcrum will be located lower down the handle and the 
shifter rod will be above the fulcrum. 
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(7) Suppoae that in a shifter oTTanged like your sketch, the b^t 
is to move 4 iuches, and the distance from the upper end of tlie 
lever to the bolt about which it swings is 18 inches. How far is it 
from the fulcnim bolt to the lower end of the handle, if the end of 
the handle ia restricted to a movement of 18 inchesP 

(8) In a shifter as shown by your sketch, does the handle have to 
be moved in the same or in the opposite direction from that in 
which the bdt is to move? 

(9) If in problem 8, a force of 80 pounds is necessary at the shifter 
in order to move the belt, what force must the machinist use on the 
lower end of the handle? 

The meaning of "horse-power," "kilowatt," "medumical 
efficiency." and other mechanical terms of common use 
should be made clear to all. 

MiaedlaiMoat Tools uted in Steam Plant 

lUvetJng hammers Fumps 

Electrical pyrometer for anneal- Condensers 

ing furnaces Coal-handling equipment 

Cranes overhead — travding Ash-handling plant 

Elevators, l^draulic Feed water heaters 

Annealing furnace Sun printing frame 

Heating systems Calculating machine 

Dynamos Addii^ machine 

Air compressors Blue-piint machine 
Boilers and stokers 

Iiutrwnmt Room, TettiTtg Suppliet, etc. 

Oil-testing outfit Oil-hydrometer set 

Gauge test pump Specific gravity hydrometn set 
Vacuum pump and mercurial Traction dynamometer 

scales Hydraulic gauge tester 

Sensitive balance and cabinet Tensile testing machina 

Angle viscometer Oil-testing friction 

Measuring Instrwnenta invteintha Shopt 

1. The watch 

2. The yard stick — 2 foot rule, steel tape 

3. Calipers (ordinary and micrometer) 
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4. ProtractOTS 

B. Scales 

6. Thennometera 
' 7. Gas meters 

6. Water meters 

9. Electric meters 
10. Machines for testing materiBls 

Spedfic gravity should receive considentble atteation; so should 
the mechanism, of the more common types of meters. Practice in 
reading micrometera, calipers, and gas, water, and electric meters. 

Safety in indtiriry 
(1) NecesHty for guarding against industrial accidents. 
(S) Safety devices and their uses. 
(8) The human element in accidents. 

(a) Ignorance of danger. 

(b) A preoccupied mind, 
(e) Thoughtlessness. 

((^ Carelessness. 

(e) Beddessnesd. 

(/) Showing off. 

Q) Lowered vitality, as in mcfcneaa. 

(A) Excitement. 

(t) Fooling and playing pranks. 

1. Tlu tt^iiy mooemenl. 

A statemeDt of the industrial acodent problem giving sta- 
tistics of accidents in the United States as a whole, for groups 
of industries and in particular plants. Include, if possible, 
statistics of accidents in shop, with specific classification. 
Indicate from data that the majority of accidents are not due 
to machinery, or lack of saf e^u^^, but rather to carelessness, 
or indifierence on tlie part of the workmen. Use of slides. 

2. HotB plants hoK organised for aafetj/. 

Give typical organizations for safety in industrial plants 
and cite the reduction in accidents resulting through their op- 
eration. Cover the proposed organization for tlie shop. The 
duties of Workmen's Committees should be covered in detail. 
8. iSqfe and unsafe praeticea. 

Select from the files of the medical department, cases of 
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accidenta resulting clearly from cBrdeaaness on the part of 
the workmen. Unsafe pnurtices. Indicate how the accid^it 
might have been avoided. 
4. Oood hougekeeping and the tripping haxard. 

Lidicate the relation of good housekeeping to the accident 
hazard, i.e., keeping the shop well cleaned up and orderly ar- 
ranged, safe piling of material, racks and receptacles for tools, 
stock, etCt the tripping haeard. clear aisles and passageways, 
etc. 
6. The eon»tntcHon qf »ajegwwda. 

Exhibit the racks showing constructiim of common guards 
for belts, gears, etc. Use slides of typical installations, indi- 
cating the materials used, etc., etc. 

6. Stairwaj/t.JiooT opmingt, pla^ontu, acajfolda and ladder*. 

Standard hand raib for stain, floor openings, etc.; proper 
angle for stairs, ladders, etc.; slides of unsafe ladders found in 
use; standards tor construction of scaffolds. 

7. Power trajiemUtion equipmmt. 

Indicate in detail the standard requirements for guarding 
all main shafting, jack shafting and counter shafting. Guards 
for vertical and horizontal bdts, shafting, etc.; safety cou- 
plings, collars and set screws; remote contrds. 

8. Wood-working Mc^eguanh. 

Shdes on guards for circular, swing and band saws; joint^s; 
planers; shapers. EmphafUK the need for uang such guards 
as are provided. 

9. Maehiiu-thap hanardt. 

Slides on guards for drill presses, lathes, punch presses, 
boring mills, etc. 
10. SaSdy wifoundriei. 

Slides on safe foundry ladles, guards for sand mixers, tum- 
blers; foundiymen's shoes, l^giugs, goggles, hand leathtra, 
etc 
' 11. Crane praetiee. 

Walks, railing and platforms; trolley guards, safety limit 
stops, limit switches, etc. 
12. GrMing-wheel ea^egvardt. 

Slides on proper mounting of wheels; adjustment of rest; 
design of guard for wheel; eye shield, etc. 
18. Eye protection. 
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SUdes and exhibit of gt^gles tot chlppers and griuden and 
cobred glasses for electric welders, etc. Indicate the dangers 
of picking things out of each other's eyes; show the reduction 
in eye injuries where men have used goggles. 
14. Eledrieal !uaard». 

Is low tension apparatus dangerous? Slides on safety 
switches, use of rubber gloves, sleeves, etc. 
IB. Firri aid to the injured. 

Demonstrate tlie pione pressure method of artificial respi- 
ration for electric shock, drowning, etc. Have members of 
dass try it on each other. If possible, have pl^sician btaa 
medical department presoit. 

QDESTIONS TOR DISCUSSION 

1. PattotMnakera frequently detennine the wd^t of a casting from a 
pattern. This depends upon the principle <A specific gravity. When 
would you teach tliepatteiTi-maker the theory of specific gravity? Why? 

2. Explain why an apprentice steam engines would in the beginning 
rather wheel coal than calculate the B.T.U. power of the coal. 

8. When should a plumbing apprentice receive the chemical compodtioB 
of "raw add." "killed acid"? 

4. Whrai should wood-vorkos recrave the knowledge of the growth trf 
trees so as to be able to tell the defects in the wood? 

5. Whm would you teach the machiniat the theory of the micrometerP 

6. An ingtructar who was explaining the use of a speedometer tor the 
firat time also included a detuled desc^^>tion of the construction of 
the bstrumait. Was this good teaching in an industrial »chool? 

7. If yon were an instiuctor of applied physics in an industrial aAool and 
desired to teadi the subject of levoi to a group of machhusta, how 
would you start? Why? 

8. During the first few montha at a oooise in shop science, would yon 
place more emphasis on the recent eiptsiences of the pupil or the sub- 
ject in the book or laboratory? Why? 

0. What is the principle of science involved in getting horse-power of a 
given engine from an indicator card? 

10. How would you present the subject of horse-power to a group of fire- 
men in an evening trade class? 

11. What principle of stncDce is involved in teaching the cntting4peed tor 
different metals P 

12. Give the outline of a lesson showing how you would present to a class 
at pattern-makers in an evening sdiool the subject of getting wei^ts 
of "■"''"E from pattern by table of trade numbers? 
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IS. SmkiM a pntai In a plnmbbg depsrtmoit wipe joints or lean the 

composition of (older first? Why? 
U. Ask a numtiet of mecluuiics, what tbey first ai»iuired, the practice or 

the theorir. 
IS. Explain wh; it is not difficult to hold the attention of aU boys for at 

least a wlule on a working model of an automobile. 
IS. Explain why mort mechanici find it difficult to '*'»"■" problems in 

mechanics in the abstracL 

17. What objection is there to a teadier of related trade knowledge teadi- 
ing shop practiceP 

18. Why is it difficult for the teadMT to receive real concentration on the 
theoretical prindplea of the mechanka ot a tool trcnn the average 
indusbrisJ school pupil? 

LIST OF RGFEBENCB MATERIAL FOB FOTURE READING 

*Aj>flied Seietw. A. H. Morrison, National Education Assoctation. 
Proceedings, 1014. 

(Emphanzes the importance ot the applications of the prindplea 
ot science.) 
**Indtu<ruI Bygient and Vaeational Edaoatum. NatJonal Education 

Association. Proceedings, 1914. 
** The Naturai Seimeet. George R. Twisa. Pruiotplra of Steondary Ekht- 
eation. Edited by Paul Munioe. 

(The aim and value of the natural sdoicea.) 
• The Teocking ^ Phpaiet. C. R. Mann. 

(Methods of teaching science in secondary schools.) 
Smaae Teachinecu leenfromAeOuimde. E. L. Tbomdike. Bulletin 
34. New York State Department ot Education. 
(Need ot more practicd science teaching.) 
'BomltWorke. Arddbdd Williams. 

(A description of the industrial application of steam, electricity, 
optics, hydraulics, light, etc., in very simple language.) 
** The Bdtnanoe cf Modem ManvfaetuTe, Charles B. Gibson. 

(A popular account of various mechanical and cbonical in- 
dustries.) 
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INDUSTRIAL OR SHOP MATHEMATICS 

One of the most difficult mbjects to teach effectively to 
boys is vocational mathematics. This may be due to the 
fact that mauy principles of mathematics are very abstract, 
and have never come within the experience or observation 
of the child. The laws of mental development state that a 
child must be led gradually into an abstract subject. There- 
fore the prindples of mathematics should be vitally and per- 
Mstently connected with the pupil's experience in a shop. 
When this idea is instilled into the mind of the pupil, he will 
go about his work with greater interest and less coaxing. 

The first part of each lesson should be devoted to a discus- 
sion of the part of the trade that requires the ptindple of 
mathematics. This offers an incentive for the pupil to study 
the subject As far as posdble have the pupil give practical 
proofs. For example, in teaching the relation between the 
diameter of a pulley, and the distance around it, ask the 
pupil to draw a chalk line on tlie floor and mark the rim of 
&e pulley with a chalk mark, then roll the pull^ along the 
chalk line until the pulley has made one complete revolu- 
tion as indicated by the chalk mark on the rim. The di- 
ameter of the pulley is obtained by measuring across the 
pulley. Divide the distance around the pulley by the 
diameter and show the relation. 

In all parts of vocational mathematics emphasis sbould be 
laid on the objective teaching. Models should be con- 
structed if necessary. To illustrate; in teaching the relation 
between the number of teeth and the speeds of gears, a rack 
may be constructed to hold a number of gears. Begin with 
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two gears, £4 teeth and 48 teeth. Mark a check line on a 
tooth of the small gear, and notice the number o( teeth or 
part of revolution the lai^ gear turns, wbUe the small one 
makes one complete revolution. The pupil will see that 
the small gear makes more revolutions than the large one. 
When another gear is placed in the rack between them acting 
as an idler, similar reasoning will show that the middle gear 
causes the third gear to have the same direction as the first, 

Thu NwamxT or IimivmuAi. iNsrBucnoK ik Aptbbnticb 
ANn Vocahonai. CiiAbbib 

Stud^tta in higher vocational classes are obliged to meet 
certwn piinininm requirements before they are allowed to 
pursue 8 vocational course. As a result it is possible to 
work with a class as a whole in teaching related trade tech- 
nical knowledge. 

A study of the record cards of the apprentices in the differ- 
ent trades will show that the apprentices vary greatly in 
their previous educationid training: some have been in the 
countiy a few years and have a very scent knowledge of the 
En glish language; that ia, they speak and write English im- 
perfectly. Most of the apprentices come from the sixth and 
seventh grade, some ttom the eighth grade, and a few from 
the hi^ sc^ocJ. It is clear that with such a wide range of 
grading it is imposable to do much class teaching. Any 
attempt to grade apprentices into classes according to their 
educati<mal attahunents would interfere with the 8h(q> or- 
ganization and develop administrative difficulties. Th^«- 
fore the most effective method of teaching is by groups and 
individuals. Graded lesson sheets must be prepared each 
day and given to the apprentices according to their ability. 
The apprentices from ths upp^ grades and the high school 
will not require as much individual instruction as the appren- 
tices from the lower grades. 
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One of the most effective methods of canymg on indi- 
vidual work is to have an envelope for each pupil. As fast 
aa he finishes a lesson sheet he should hand it to the teacher 
for correction. The instructor goes over the sheet in detail 
with the pupil, explaining the incorrect problems. Correc- 
tions may be written on the papers and then filed away if 
satisfactoiy to the teacher. In this way the pupils retain 
thrir own corrected pap«^ and can refer to them at any 
time. Marks may be recorded on the back of the envelope 
that is used to hold the corrected papers as shown below. 



! 


Name 


Trade 


Clus 


1 






1 






r 







Method of Tbachino 

The most effective system of teaching shop mathematics 

to apprentices is the individual plan; that is, having a series 

of sheets each one containing a type of problem used in that 

trade. The first problem should be solved on the paper in 
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very simple language followed by four or five drill prob- 
lems. In this way it is possiUe to give each apprentice 
graded lessons. 

Smnple qf a graded teaion in board mMmrefor joijun 
A foot in board measure, or a " board foot," means a piece of 
lumba having an area of 1 square foot on its fiat surface and a 
thickness ot 1 inch or less. Tlie word " foot " ia generally used 
instead of " board toot," as it is shco'ter. For example : " Four feet 
of lumber " means four board feet of lumber. Fig. 1 shows a board 
containing four board feet. 




Kg. 1 Fig. 2 



The rule tor finding the number of board feet in a piece of lumber 
is as fdlows : Mnltiidy Qie number of square feet in its flat surftico 
by fbt nmnber of indies in tliickness, counfing any diickneBS less 

than 1 fnrh gs On inch. 

Suppose we wish to find the number of board feet is a piece of 
lumber 1 inch thick, 8 inches wide, and 15 feet long, then we will 
have: 

8X18X1 ,„,_, . 

— 10 feet. Ant. 

Lumber. The term " lumber " is generally applied to pieces not 
more than 4 inches thick. 

Timber. The term " timber " ia applied to pieces more than 
4 inches thick. 

Board and Plonk. Any piece (A lumber under IJ inches thick is 
usually called a " board "; and a piece from 1) iiu^es to 4 inches 
thick is called a " plank." 

Rou^ Stock. The term " rough stock " means lumber having 
its dimensions a little larger than is actually required, to allow for 
planing, truing up, etc. 

Dressed. The term " dressed " has much the same meaniog as 
" planed." 
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Surfaced. The tenn "surfaced" is usiutlly applied to boards or 
planks that are planed on one or both sides. 

Jointed. The term " jointed " has reference to lumber planed on 
its edges. It is also used to designate pieces that aie made straight 
cm the edges. 

Allowance for dressing. If lumber is dressed it loses in size the 
amount taken off in shavings. Usually for stock 1) inches oi more 
in thickness the loss is about i inch on each surface planed. Hence 
a piece 8 inches wide and i inches thick when rough, becomes 7} 
inches wide and If inches thick when dressed, if planed on all four 
surfaces. 

In estimating board feet all lumber one Inch In titlckness or less 
should be considered 1 inch thick. Rough lumber or timber is esti- 
mated ia i and i inch thickness over the even inch. Examples: 
11" at li", «i" at 21", 2!" at 3" and 31" at 4". Intermediate 
thicknesses would be estimated at the next larger thickness. For 
example: 11" would be estimated at IJ", 1|" at 11", and I[" at 
1}", and If" at 2. The above rules also apply to all dressed lumber. 

Fig. 2 shows the end of a piece of timber which is 6} inches thick, 
8 inches wide, and 18 feet long. How many board feet does it con- 
tain? Applying the rule we will have: 

8 X 1 8X61 -„,__, J 
-z TO feet. AnM. 

Standard lengOis of lumber in most sectitras are 10, 12, 14, 16, 
18 feet, etc If cut to a special length it idways costs more. 

The following simple table is very us^ul tor calculating board 
measure (feet long), for lumber 1 iiM^h or less in thickness: 

Pieces S" wide contain i as many feet as they are feet long, 
« 4" " « i" " « " " " " .. 

" 6" " "4 •■ " " " " 

" 9" « « J « - .. « « 

" 1»" " " as many feet as they are feet hmg. 

ExamfpUafor DnU 

1. How many board feet in a piece of lumbw 1 inch thick, 8 
inches wide and 12 feet longP 

2. How many feet in a piece of timber 01 inches thick by 101 
inches wide by 16 feet long? 
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8. Find the number of board feet in the following S pieces. 
1" X 8" X 18 ft. ^" X 9" X 16 ft. 

i" X 4" X 12 ft. e" X 9" X 14 ft. 

U" X 3" X Ifl ft. 7" X 14" X 20 ft. 

11" X 4" X 12 ft. 9" X 12" X «0 ft. 



5. Six boards have the following dimensions: 

1" X 8" X 16 ft. i" X 7i" X 16 ft 

«" X 6" X 16 ft I" X 6i" X 16 ft. 

1" X 8i" X 16 ft tt" X 9" X 16 ft 

How manjr board feet are there in the lot? (Add the widths 
together first, then apply the rule.) 

6. K>w many board feet in a plank 1} inches thick, 11} wide, 
and 14} inches long (nearest foot)? 

7. How many board feet of stock are required to build a plat- 
form 8 feet 6 inches square if the stock is 1} inches thick and 
we allow 3 board feet for waste due to squaring iq) the ends 
of the boards? 

The width of common rough timber or lumber runs in } inch 
sizes; as, 6), 7, 7}, 8, 8}, 9, etc. For widths running in fractions 
less than ) inch use the next highest } inch size. For example, a 
board t\ inches wide would be called 6| inches and one 6| inches 
wide would be called 7 inches wide. 
. 1. A piece ot rough stock ('* rough stock " means lumber having 
its dimensions a little larger than is actually required to allow 
iat planing, tracing up, etc.) is ) inch thick, \ inch wide, and 
16 feet long. How many board feet does it contain? 
S. How many board feet in a piece of rough stock 18 feet long, 
^ 7} incites wide, and 11 inches thick? 

8. A piece of lumber is 10 inches wide at one end and 12 inches 
at the other and is 1) inches thick and 181 feet long. How 
many boaid feet does it contain? 

LetKm Sheet on Mathsmatic* for Houu Carpmter 

Fig. 1 shows a piece of matched flooring. When estimating 

flooring, ceiling, sheathing, or other lumber that is matched (that 

is, having a tongue and groove joint as shown in the figure) enough 
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Btock miist be added to make up tor the amotmt cut away tiom ihe 
width in matching. This amount varies from ) inch to i inch on 
eacli board acoordiag to ita size. A little flooring is always waited 
in squaring the ends, 
cutting up, etc, and 
to oSset this a few 
feet are usually added 
to the total estimate. 
For flooring, sheath- 
ing, etc., from about 
2} inches to 6} inches 
in width, the amount 
allowed or added for 
matching ia generally I^. l 

one fourth. For ex- 

amt^e, if a common floor to be laid with matched boards ia 12 feet 
square, the amotmt of flooring required ia 144 feet plus } of 144 of 
S6 feet making in all 180 feet. H the floor to be laid b of pieces 
1) inches wide, the amount usually allowed for matching is one 
third or in the above case we would add ) of 144, or 48 feet. 
1. Estimate how much {-inch matched flooring 8 inches wide 
will be required to lay a flocv 18 feet by IS feet. Allow trae 
fourth more tor matching and add S per cent for squaring the 
ends. Get answer to nearest foot 
9. Bow much hard-pine matched flooring } inf:^ thick and 
1} inches wide will be required for a floor IS feet 6 inches by 
14 feet 10 inchea. Allow for matching and add 4 per cent for 
waste. Get answer to nearest foot 
8. An office floor is 10 feet 6 mches wide at one end, feet 8 
inches wide at the other, and 11 feet 7 inches long. If it ia 
bud with hard-maple matched flooring I inch thick and 1} 
inchea wide, what will the lumber cost at ^.00 per M? 
Add 4 square feet for waster. 

Specimen Luton Sheets: Oearing 
Go to the ahop and select two 48-tooth gears. Clamp them in 
the gear rack so that they wiU work together as shown in I^g. 1, 
Make a chalk mark on the tooth of each gear which just ahawa 
above the top of the rack. Turn the gear A one turn m a direction 
the same as the hands of a clock iiotil 1j)e chftlk mark comes ba(^ 
to the starting poinL 
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J. How many teeth on gear B pused the top of the radc while 
gear A turned once? An*. 

2. How many turns or parts of turns did gear £ make when gear 
A turned around once? Ant. 

S. When you turned gear A in the direction of the hands of a 
clock did gear £ turn in the same or opposite direction? An*. 
When a gear tunu in the same direction as the hands of a clock 
it ia said to turn ri^^it-taanded. When a gear turns in the oppo- 
site direction to the hands of a clock it is said to turn left-handed. 



.CHALK MARK 




P«.l 



When two gears run together the one that Is nearest the source of 
power is called the driver and the other gear is called the fcJlower. 
In some truns ot gears used in lathes we have several driven and 
several followers. 

Zetaon Sheet in Shop MaUumatio: Qearing * 

Race a M- and 48-tooth gear in the rack so that they will ma 

togeth^ as shown in Fig. 1. Make a chalk mark on the 06-tooth 




gear at the Vap line of the rack and a similar mark on the 48-tooth 
gear. Turn the 4S-tooth gear one turn right-handed. 

I PiK m(«e detsikd pntblons, see Yoeatiimal Ua&tnaHet, by W; H. 
£>ociley. 
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1. How many teetii passed tlie top of the nek on the OS-tooth 

gear? Ant. 

9. How many turns or parts of turns did the DS-tooth gear make? 

Atu. 
9. In what direction did the 96-tooth gear turn? Aru. 

4. What is the ratio of the gearing in this case? Ana. 

5. What would be the ratio of the gearing if we took out the 
48-tooth gear and put in a Sli-tooth gear? Aiu, 

6. If we turn the M-tooth gear i times, how many turns will the 
8S-tooth gear make? Atu. 

7. How many turns would the 96-tooth gear make if we gave 
the 82-tooth gear 7) turns? Ant, 

Lettem Sheet* on Drill PrfMamt on Oearing 
1. A 168-tooth gear drives a 28-tooth gear. What is the ratio 

of the gearing? Atu. 

t. What would be the ratio erf the gearing if the 28-tooth gear 

was the driver? Ant. 

S. Q the 28-tooth gear is making 48 r.p.m., how many r.p.m. is 

the 168-tooth gear making? (See Sate below.) Ant. 

4. How would we change the gearing to make the 28-tooth gear 
turn in the same direction as the 168-tooth gear? Ant. 

5. Two gears running tt^ether have a speed ratio of 7 to 1. If 
the smaller turns 14 times, how many times will the larger 
turn? Atu. 

8. In the last problem how do you know that the answer is 
14 + 7 instead of 14 X 7? Ant. 

7. A 144-tooth gear makes one complete turn. How many 
turns will a 8%-tooth gear make working with it? Ant. 

8. If in the last problem the 3:{-tooth gear turned once, how 
maiqr turns will the 144-tooth gear make? Ant. 



Letton Sheet m Shop Mathematict 
Suppose we have two shafts, A and B, as shown in Fig. 1, and 
that we want to connect these shafts by gears so that the shaft A 
will make one revolution while the shaft B makes two. In order to 
do thin we must place a gear on shaft A having two times the num- 
ber ot teeth as the gear on shaft fi. If we put a gear on A having 
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96 teeth, the ge&i on B will tiien have 48 teeth, or just (me holt 
aa many, and each time the gear on A tuma around once the 
gear on B will turn twice; 
that is, the 90 teeth on 
gear A will have to turn 
gear B twice in order to 
mesh with 96 teeHi on B. 
The lelaticxi or ratio of 
tile speed of £ to the 
Bpeedof iJis 2toI. This 
is called the ntto ot the 
ffg_ X geaiing. We can now 

write the laUos between the 
speeds and the number <^ teeth in tlie form of a proporticm, tluis: 

06:48: :2:1 
or in words, the number of teeth on gear A jsto the number oE 
teeth on gear B as the speed of S is to the speed of j4 . 

1. A 48-tooth gear drives a ISO-tooth gear. What is the ratio 

d their speeds? Ant. 

ft. Two shafts are connected by gears, one turns 65 times a 

minute and the other makes 11 turns a minute. If the smaller 

gear has S2 teeth how many teeth has the larga gear? Aiu. 

Letmn Sheet on ^n^utor MeaniremetiU 

One of the moat difficult subjects to teach a practical mechanic 

is the relaticn of the chord and the angle. This subject muy be 

presented in a very practical way as follows: 

1. Lay off the following angle with a two-foot rule by measuring 

the chord: 
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2. Iajt oB tlie flawing angles with a steel square: 
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Letaon Sheet on Cost 

In connection with mathematics, it is possible to teach the mean- 
ing of a great many industrial terms, such as "da.j rate," " pre- 
mium rate," "earned rate," "overtime rate," ttc- ^lese t^ms 
may be aroused by such questions as: 

What is meant by hourly or day rate? 

What is meant by earned rate? 

When are you paid overtime? 

Do you get premium when working overtime? 

How does coming in late in the morning affect your overtime? 

Does tile company pay overtime for work done during the notm 
hour? 

Does overtime increase the cost of a job? 

Ot what advantage is overtime to the company? 

What is piece work? 

What is meant by paid on account? 

What do you mean by time and one-half? 

What is a time slip? 

What information should a workman put on his time slip, befcHV 
turning slip in to the time cterk? 

What is done with the time slip after the workman turns it in? 
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What is done vith the time slip after the pay rotl is made up? 

Is the time slip ever destroyed? 

Is there harm in putting more time on the time slip than the 
actual hours worked on the job? 

What effect will this have on the cost of the Job? 

What are the things that enter into the cost of a job? 

A cost sheet should be given to the pupil, and practice pvtai in 
working out costs. The overhead chuge may be considered as a 
cotaiD per cmt cJ the Iabor> as SO per cent for sheet-metal tiades. 

Bbl&tbsd Tradz ENDwtiaDGi! or A Scale 

Give each student or apprentice a scale, and ask him to examine 
it very carefully. Then lead the pupil by asking the following 
■iniple one-step questions: 

What markings do you find on the scale? 

Into how many parts is the inch divided on your scale? 

What is the smallest division of an inch that you have seen on 
any ac^? 

How many of these divisions does it take to make an inch? 

How many quarter inches in one inch? 

Write a quarter of an inch fractionally. 

Write a quarter of an inch, using decimals. 

How many quarters in two inches? 

Draw four lines with the scale. 

Divide the first line into inches. 

Divide the second line into one half inches. 

Divide the third line into one fourth inches. 

Divide the fourth line into one eighth inches. 

Write in dedmals J", i", J". A", A", i". A", A". *"• 

QUESTIONS FOR DISCUSSION 

I. Is the study of mstheniatics indiutrklly fundomenUl to aD tndes? 

fL EzpluD wby the average teacher in the college section in mathematics 

fa oUe to hold interest bettei than the same teacher in an mduttrial 

S. Explain why a group of inachiiuBts are aniioui to know how to diange 
a common traction to a, deidmal fractioii. 

4. Why will an apprentice machiiuit, who is anxious (amfaitiona) to be- 
come a foreman, acquire shop mathematica faster than a skilled m<>> 
chanic. who is satiafied with his prMent rating? 
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5. A boy enten a tnule ic^ool from the grammai idMoL He has left 

Echool because he cannot uaderstand fractions. How would you 

undertaJce to teach him fractians? 
e. A grammai school teftcher asked iivay pupil who fuled in « nmple 

example in fractioiu to do ten additional ones. Would this be a good 

practice in an industrial school? WhyF 
7. Give five practical mathematical probtemi in the following trades; 

Machinist, plumbing, steam enpneering, electrical trades, pattern 

making, and sheet metal woik. 
B. A boikr-maicei determine* the inude eircomfeMUce of a boiler bj 

multiplying the inside diameter by 8 and allowing one additional imji 

in every Mven inches in the diameter. Why is this method loors 

simple than multiplfiag the diameter by St? 
9. An instructor in shop mathematics a^ed on apprentice to multiply 

8} by 15} by S. The pupil in the pattern making shop took very Uttk 

interest in this problem. Could the inteieat be aroused by making 

the problem contreteP 

10. Whoi would yon teadi the slide rule to an dectrical apprentice? 

11. How would you tcadi tngonometry to a group of yimnlmnUi in so 
evening class? 

12. a you were tearhlng a group id motor-minded boys, 14 to IS years of 
age, how would you make your instruction concrete? 

i IS. Give the principles of mathematics involved in teaching how to figuia 
gears on a screw cutting lathe. 

14. What principle of mathematics is involved in teaching how to obtain 
an oSset for tjtpa turning? 

15. How would you explain the prindple of shrink rule to a group of pat 
tern making q)prentices? 

16. Give t^e outHne of a lesson in tf^rhing the principle bvolved in 
locating six equidistant holes on a dide, to a group of pufuls in a ma- 
chine shop course in a day industrial school. 

17. Give the outUne of a lesson for teaching the prindple of cutting 
ratter angles by use of a square to a groiq) erf bouse carpenters in an 
evening sdiool. 

IS. Give the outline of a leaaon tor tM^hSng the slide rule to a group of 

draftsmen in on evening class. 
10, Bow would you explain the use of logarithms to a daai of advanced 

pupils in a machinist's course in a day industrial sdiool? 
90. Give a lesson plan showing bow to present the use of a formula to A 

group of young electrical apprentices. 
21. Pupils in an all day industrial school are often obliged to keep a time 

cord, calculate tbe cost of material and labor, and the price that 

should be charged for output. What prindples of mathematics may 

be taught in this way? 
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IiBT OF BEPBBENCE MATERIAL FOR FUTURE READING 

* Tht Ttadang of Elementary iiathematia. D. E. Smith. 

(Methods of teaching elanentaf^ mathematics. One of the best 
book*.} 
**A Short Aeemtnte^thaHiitaryi^Ma&muaiei. M. B. Ball. 

(A condK account of the devdopment of mathematica.} 
"•"Proctical Mathematica." W. H. Dooley. MathemaHet Teacher, 
June, 1»1S. 

(A diacui^D of tome of the best methoda oaed in trade claMes.) 
** An Elementary Treatue on Orapht. George A. Gibson. 

(n^aenta the subject b a connected form simple enini^ in tbe 
carif stages for the beginner.) 
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CHAPTER XV 

METHODS OF TEACHmG ENGLBH 
Etxbt one has two duties to perform outdde of his work 
— the duties he owes to society: one is to act as head of a 
family, and the other is to perform the duties of citizenship. 
As head of a family he should have a training that will give 
bim the intelligence to be a good provider and to know how 
to enjoy the companionship of his family and his friends, and 
also to secure honest enj<^ment out of life. 

Every person in this country has more or less to do with 
the government. This is the only country in the world that 
has given to every male citizen of ordinaiy intelligence the 
i^t to vote and to decide how our government shall be 
conducted. Therefore it is important that geateral intelli- 
gence of the working classes should remain fairly high. In 
order to have this general intelligence, it is necessary to 
continue general education in English, dvics, and social 
sciences until the pupil reaches the threshold of manhood. 
This will conserve what he already knows and will increase 
his general knowledge. 

English is the most important academic subject in the 
course of study in the d^ industrial school. Every one 
must be able to speak and write about the thii^ he is doingt 
and to be able to make his desires and appreciations known. 
The teacher should begin by showing the value of En^ish. 
The necessary English includes ordinary letter-writing, pen- 
manship, spelling of common words, and oral English about 
his work and every-day life. The desirable English — how 
to write — includes reports of work done in the school shops, 
condition of worker and work, the human [diase of various 
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occupations, enlarged vocational vocabulary, that one may 
lead technical and trade literature. Cultural English de- 
vdops a love of reading, an appreciation of good hooka, re- 
porting, descriptions, etc. The intellectual and emotional 
side of the student is brought out; also any literary ability. 
Ad effective course in English in an industrial school 
should tend to develtq) the foUoving: 

1. Ability to express easily and freely oral and written English. 

2. A knowledge of the stnicture and fona of the language. 
8. A real desire to read. 

4. An ^»preciatioQ of good literature. 

5. A knowledge oi the best authors. 

In teachmg EngMi, b^in with reports of the shop-work, 
followed by correspondence, ordering supplies, and then 
specifications of the projects that the pupils are working on. 
Then show the need of being able to write about the condi- 
UoQ of the workers, followed by a study of good books. 

In order to develop a spedal fondness for books, we must 
show the pupil an incentive, that the world depends on 
books for knowledge and h^piness. Assign to the pupils 
readings in books to bring out the good points, af tw you 
have read selectjons to them. 

Letaon Shxel an Spdlwig 
Ijst or MAcmNB-^or Wobdb 
Jfdohmw Mackkua 

Emery wheels Valve reaeating machine 

Emery grinders Screw jacks 

Tool grinders Hydraulic jacks 

Traveling cranes Jib cranes 

Testing plant Blanking dies 

Standard plug and ring gauges Erecting plates and blocks 

Dies and taps machine Jigs 

Surface plates Pneumatic hoists 

Taper reamers Electric grinden 
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Machme, 


tfocftius 


FneuDutic drilla 


Turret lathe 


Pneumatic comer drills 


Triple-headed boH machine 


Die-sinker miil 




Saw blade, grinder 


Bdt cutting machine 


MiUing planer 


Fox monitor lathe 






Milling machine 


Semi-automatic screw machine 


Rain milling madune 


Monitor lathe 


Vertical milling maelune 


Cutting-off machine 


Reamer and cutter grinder 


Screw Blotter 


Turbine blade cutting machine 


Tube cutter 


SawtabU 


Pipe threading machme 


Circular saw 


Shaper 


Radial drill press 


Double-headed shaper 


Drill press 


Draw diaper 


Sensitive driU press 


Universal key seater 


Multiple driU press 


Surface grinder 


Drilling and boring macJiine 


Spur gear cutter 


Twist drill grindo- 


Gear and worm whed cuttei 


Power punch press 


Bevel-gear cutter 


Planer 


Open-side planner 


Crank Blotter 


Turret rack cut^ 


Electric hand drills 


Band saw 


Torches 




Vertical boring miU 


Buffing machine 




Power hack saw 


Engine lathe 




Fox lathe 


Belt-lacing machine 


Gap lathe 


Hydraulic press 


Universal grinder (lathe type) 


Beh-scraping machine 


Speed lathe 


Arbor press 


Universal tool grinder 




HandiooU 


Materiala 


Peen hammer 


Emery cloth, etc. 


Chisels 


Tool steel 


Calipers 


Soft steel 




Wrought iron 


Gauges 


High speed steel . 
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BandToda 


Materudt 


Scales 


CasUiron 


Files 


Bronze 


Scr^wr 


Babbitt metal 


Leadhamm« 


Lubricating oils 


Drills and reamers 


BelUng (leather) 


Surface gauge 


Waste (cotton) 


Surface plate 




Center pundi 




Scribe 





The desirable English should indude practice in the use of 
four or five types of letters : letters to a parent or other rela- 
tive, letter applying for a position, an order or requisition 
for supplies, letter to a superior official, letter to a public 
official, letter to a newspaper official, correspondence be- 
tween two departments of the same corporation, etc. The 
pupil should also make a study of the use of short stories, 
and the technical literature of his trade. 

Teachers should have the pupils acquire the "libraiy 
habit." An effort should be made by the instructor to find 
the list of technical books on each trade. A list may with 
profit be placed on a bulletin. Later an interest in general 
reading may be acquired by tlie pupil. 

A boy is least fitted to choose the books ^rfiich are de^r- 
able for him to read. His interests at various ages de<nded^ 
influence his reading. A boy's library should supplement 
his early life. As the boy grows, his interests change from 
those of boyhood to those of manhood. That is the reason 
wl^ travel, adventure, invention, biography, love-stories, 
and outdoor books appeal to the interests and needs »F boys 
at various ages. ITiey should read carefully and slowly so 
as to absorb what they read. Story-telling, wilh suggestions 
where more can be read, is helpful. Not all magazines are 
interesting to boys. They are interested in magazines of 
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outdoor life, invention, handicraft, etc. Practical talks ap- 
peal to working boys. Hie talk should be infonnal, provid- 
ing d^nite information, new incentives for effort, and defi- 
nite character-building. A talk should suggest a subject oa 
which the pupil will do further reading. Many d the pupils 
in vocational and aff>rentice classes are foKigners or of for- 
eign descent, and the woi^ must be adiq>ted to their needs. 

Rules for ortl compoeitioiL Inast upon correct expres- 
sion at all times. The pupil should give complete smtences 
four or five times in redting. Frequent oral composition on 
the work bdng done should be given by the pupil to the 
class. He should stand in front of the class, in a free and 
easy position, and state what he is doing. 

Carrful enundation of syllables, particulariy the final 
^rllable, should be required. 

Do not allow the pupil to use long sentences. Cultivate 
a habit of using short, condse sentences. 

Do not permit the use of slang. Teach the pupils to be 
accurate in their statements, and by to cultivate the use (^ 
discriminating words used in the trades. 

As far as possible have all written work preceded by oral 
drill. To illustrate : if a pupil is asked to write a letter to his 
brother tdling of his work, he should tell the class what he is 
going to write. 

The following rules should be required to devebp proper 
writing habits: 

1. Write on only one side of the alieet of paper. 

2. Have a lulanced margin at the top and bottom, and at tiie 
sides of paper, on which compositions are written. 

S. All sentences should begin with a capital letter. 

4. Sentences should end with a period. 

5. Sentences involving a question should end with an intnrogar 
tion point (?) 

6. A liberal space should intervene between consecutive lines 
and ctmsecutive words. 
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7. llie use of commas in aeries should be used. 

8. The use oi long compoimd and complex sentences ahouM be 
discouraged. 

6. Slang idiould not be used. Shop or technical expressions 
should be in quotation marks (" "), and the meaning in 
parentheses. 

The foUowing detadied outliiie vill Olustrate the above 
principles: 

Thbhb-Yiiab CormsB in Enolibh iob S hip t i ttiibb' App rbn t icbi 
Firtt Tear , 

Time: One mtmih — one hour a vieek: Practice in spelling and d^ 
■criptioa of the various tools, appliances, materials, and fittings 
used in the tool-room. 

Four numtht: Short oral and written composition work based on 
the woik of the apprentices, such as drilling, reaming, chipping, 
and csBdng on various parts of the ship (deck platforms, compart- 
ments, divisions, etc.). Description of such terms as section, Stem, 
port, Starboard, forward, aft, and after ends of the ships : bulkheads, 
shell wateriine, tanks (oil, and fresh water), drainage, etc.; armor 
plate, cage masts, and turrets. This practice will develop in the 
pupil the power to express what he is doing in simple and direct 



Four manth»: Review, principles of grammar relating to the use 
of nouns and pronouns so that the apprentice will know when and 
bow to use capital tetters and simple punctuation. C<miposition 
on bulkheads, hatches, doors, etc. 

Thne motdhe: Practice in givmg explanations and directicuu. 
Devdop the pow^ to express in shtnt, concise sentences such as 
directions marked on templates. Describe length, breadth, thick- 
ness, scroll, curve forms, etc Composition on trunks, ammunition 
hoist, bits, etc 

Second Year 

One mortA: Simple description (both caiX and written) on dritl* ' 
ing, planing, scarfing machines, on searchlight platf<Hins and cage 
masL 

Three monihe: Review of the section of grammar rating to sub- 
ject and predicate to show the pupil that the predicate agrees with 
the subject Composition on uptakes, bridges, and conning tower. 
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Ojis month: Letter wrtting and Aop-order dips. Teadi fotn 
types of letters: letter to a pweit; letter to a friend; letter to a 
public official; letter to a superior official, ete. Bring out the four 
essential parts of every letter. 

Three monthi: Practice in writing — description of sbc^work 
with special emphasis on the division of the compositi(»i into par- 
agraphs. Engine- and boiler-room foundations, ammunition stor- 
age and boat cranes. 

One month: Discussion and practice in writing according to the 
following outline: Planning, manufacture, and installation. 

Three montht: CompoBititxi on the turrets and bulkheads, hat<jie8 
and amuwed decks. 

Third Tear 

Six month*: Considerable practice during this period should be 
devoted at this time to both oral and written descriptions. Effort 
should be made to correct every-day mistakes and devdop the 
power to write lengthy descriptions in simple, direct, and concise 
language. Coinpositi<»is based on method <A propulsirai, steering, 
inncedure in building shell of ship, launching, etc 

FtM month*: During this period the apprentice should write re- 
ports and descriptions of what he is doing. Emphasis should be 
laid on accuracy and details in describing the building of a ship — ■ 
designing, planning, manufacturing, and assembling. 

On* month: Written and oral composition on the economical and 
tffirient methods of production. 

The process of Americanization must foUow along tlw 
Hnes of interest to the immigrant. He will leam English if 
he sees it is to his advantage. Therefore incentives must be 
offered. The greatest incentive to ttie recently arrived im- 
migrant is an advancement in his work, increase in his earn- 
ings. The academic vork must caiter around his diuly 
occupation. 

The English should consist of a series of graded lessons on 
the conservation, commands, names c^ parts of machines, 
tools, etc.) that he uses in Ms work. This is the necessary 
English. As far as possible the work should be carried on 
through the activities of the shop or mill.' 

* Sm page 177 tot coune of study for miltwo^eTS.| 
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Foreigners usually live in commonities by Uiemselves and 
seldom have occasion to use English. The club, the coffee- 
houses, the stores, and friends all use the mother tongue in 
conversation. Any attempt to teach English along general 
educational lines ■mil fail at this period. 

The dearable English is the EugUah necessary to become 
a dtizen. The foreigner should know the value of dtizea- 
ship. This can be done by devdoping among the vorkmen 
social and industrial justice.* 

biLDSTBATIVX LeSSOKS IK INDUBTBIAL EnOLIBH TOB 

Noit-EnolisH'Sfbakinq Wokexbs 

Clots tn Cotbm-Mia EnglM 

Engluh on Uu Picker Machiiu: Pieture or moid of viackme b^orc 

the dan 
la : This is a picker 

is called : ThU cov(« is called a " beater cover." 

turns : The beater turns around rapidly. 

be secai : The beater turns so fast that it cannot be seen. 

breaks : It breaks the cotton into small parts, 

loosens : ^le beater also looeens the dirt from the cotton. 

be lift«d ; The beatar cover must never be lifted until flie 

wtojf* : b^ stops. 

did : The man is die ^cture did this. 

lost : Ba lost his ann. 

GoodSxihi 
dean ; Do not dean tbe beater ^en Qw madilne is in 

motioii. 
clean : Clean the beatCT once or twice every day.- 

pldc out : Do not pick out the jdckei dropptncB wilh die 

machine InmoticnL 
stands : The man stands at the machine. 

is : The machine is a pi<jcer. 

is running : The picker is running, 

lim : The man's hand has four fingofi and one thumb. 

> See page 17B tor course of atudy. 
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has : "Hie man has his hand on the lop. 

will be dnwn : The nuia's faaad will be drawn in. 

be bndcen : Hia fingers will be broken. 

run : Do you run a picker? 

must be : If you do you must be carefuL 

pot ; Hever pot your hand on ttie iaf oc nlL 

lose : Too win bMa your flngas. 

Piehtn or model qf a loom brfon tka eloM 

am : I am a weaver, 
have learned ; I have just learned to weave, 

run : I run six looms, 

showf : ^Hiis picture shows a man at ■ k>om. 

is : The warp is in its place, 

are filled : The bobbins are filled with yam. 

holds : The magazine hcJds the bobbins, 

feeds : The magazine feeds bobbins to the shuttlei. 

is : Everything is ready. 

pidl : I pull the lever witti my band, 

weaves : The loom weaves cloth, 

winds : The roll winds the cloth as fast as wovm. ' 

breaks : A thread breaks and the loom sttqiB. 

is fixed : The thread is fixed, 

start : I start the loom again. 

Most of tlie factory operations require semi-skiUed and 
unskilled workers; each operatiou requiring only a short 
training. The only education that can be provided for un- 
skilled workers is re<»eatiotial education, and this is often 
provided by the manufacturers, under the head of "welfare 
work." • 

Information relating to vocational life may be tau^t 
under the head ot "civics." There is a very intimate con- 
nection between vocational success and good citizenship. 
Eveiy successful citizen should be an efficient producer and 
shoidd render service to the commmii^. Included in the 
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course should be material relating to the economic activitiea 
of the commmiity, the history and opportunities, etc.; and 
all of the positions in the industries. In this w^ children 
may be taught their industrial obligations and opportuni- 
ties. In fact, every subject in the course of study is suscep- 
tible oi an mdustrial or vocational interpretation. Teachers 
have numbers of opportunities to speak to the children in 
terms of industrialism and citizenship. Frequent excur- 
mona should be made to industries to obtain first-hand 
information. History should be centered around the 
growth ot the industries as successfully as it has covered 
literature, politics, and the careers of successful generals, 
statesmen, etc. 

The content of information to be imparted to the appr^i- 
tice or pupil, under the head of related trade knowledge, 
must condst of the underlying principles of En^tish, mathe- 
matics, the sciences, drawing, materials, hand tools, power 
tools, transmission of power, etc. Each different shop pro- 
ject or practice should be analyzed into the hand tools, 
power tools, materials, processes, etc., the English, mathe- 
matics, sciences, etc., and the information desired placed 
mider each colunm. 

The arrangement of content of information to be imparted 
to a pupil in a vocational or iqiprentice school should be dif- 
ferent from that of the regular school. The course in the 
regular school was founded on logical development, and a 
certain fype of pupil accepted this development on F^th. 
The pupil in the vocational sdiool with his practical mind 
will not accept the arrangement on faith. He must see the 
value of knowledge and must have his interest aroused. 
The strongest interest is the de^re to learn a trade; there- 
fore the point of attack for all work, especially the aca- 
demic work, should be around the vocational interest. The 
knowledge may be presented in the following order: 
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1. The faiowledge sbsolutdy necessary. 
K. Show the value of more knowedge, then preaent the dennUe 
knowledge. 

8. TiiB accomplishment or culture of the subject. 

QUESTIONS FOR DISCUSSION 

1. An imtmctor in ibop Eogliih m an induatiul wAoiA found Uwt the 
pupil* lacked interest in the AidabtograjAy of Benjamin Fruiklin. 
after nsding the Gnt twenty pefie*. Tlie^r dcnra to read tntde nu0^ 
SIMS. Is the instructor justified in dn^ping the Autobiotrapliii lot 
the trade magazine? Why? 

2. Have the average pupils or ^>prentices in a secondary trade school 
much interest in general educationP Why? 

9. Why is it difficult to hold the attention (rf a gronp of apprentices in 
■bop English for any length of time? 

4. A pupil in an indurtrial continuation school objected to the study of 
granunar from a textbook. Explain why. 

5. Why does a practical man appeal to the average piqtil in ■ trade 
school more than the technical or academic teacha? 

S. In many cofiperatJve high-school courses pupils are obliged to spend 
the first year on high-school subjects. Is this a good plan? Wbyt 

7. Investigations diow that pupils in cooperative industrial courses fre- 
quently leave after learning the trade and become salesmen for me- 
chanical lines. Explain this diange. 

8. Should technical joumals be accessible to apprentices, tradesmen, and 
PU[h1s? Where is a oonveoient place for these journals to be kept? 

8. Explain some of the ways in whKh the element (rf dtizoiship may ba 
tat^t to sppi«Dtkes in the shop. 

LIST OF REFERENCE MATERIAL FOR FUTURE BEADING ' 

* "Teaching EngUsh." M. D. Lewis. Oulioob, vol. H, p. 631. 

(A very effective method of teaching English.) 

* "Oral Composition." E. M. Boleiuns. Education, vol. SI, p. MV. 

(The importance of training pupils in oral oompodtion.) 

* "On the Teadiing of Written Composition." L. Coopec. Education, 

vol. 30, p. 421. 

* "The Differentiation of High School Course in En^ish." fidueofion, 

vol. 81, p. 639. 

(Need of different courses in English to meet varied needs ot 
pupils.) 

* The Teaching t^ History and Cimet. Henry E. Bourne. 

(A discussion of the most effective methods.) 
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MANUAL TBAINING VEHSDS INDUSTEIAL EDDCATION 

Manual truuing owes its edstence primarily to the feel- 
ing among manufacturera and educators, after the Centen- 
nial Exhibition in Philadelphia, Fennsylvuiia, in 1876 that 
the various exhibits of industrial and trade products showed 
that the workmen of some European countries were superior 
to the American workmen. It was said that this sI^>eriori1y 
was due to the system of technical and industrial education 
in vogue in those countries. As a result of this opinion, 
school systems were asked to adopt a form' of technical and 
industrial education that would meet this industrial defi- 
ciency among the American workm^i. 

The school authorities adopted a form of educaticm called 
"maoual training," based upon the schoolmaster's theoty of 
industrial education; that is, to tnun the eye and hand so 
as to develop manual dexterity. The operation <rf wood- 
working was analyzed, and from this analy^ a series oi ex- 
ercises in planing, marking, sawing, chiseling, etc., on wood, 
was devel<^>ed. To illustrate: the child was taught to make 
a half-dozen different kinds d saw cuts on wood, and then 
to throw the cuts of wood away. In the same way joints of 
various kinds were made purely for practice. A similar 
course was constructed in metal-working. As time went on 
the pubUc began to criticize this method of teadung — as 
not being "practical." Then method No. 2 was adopted 
to meet this objection; it consisted of exercises that made 
useful articles. These two methods rested on the belief that 
the mind was composed of faculties and that training (coSr- 
dinatisg) the hand and eye was general, and that it would 
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give a general haadiness (manual dexterity) tliat would 
^ply to all trades and industries. A boy who could use 
his hands to advantage in wood-working would be equally 
successful in other trades, such as tailoring. 

After a number of years this theory was proven to be 
false. It was shown that hand training is not general, but 
is valuable only for the specific occupation in which the 
training is related. Method No. 3 (industrial method) was 
next introduced into the schools, and consisted in making 
simplified and primitive forms (objects) that would repre- 
8^it typical industries and trades, such as weaving rafia, 
to represent the textile industries, cobbling, the shoe indus- 
try, etc. 

Method No. 4 (cesthetic method) was introduced to cor- 
relate the drawing and the manual work baaed upon the 
theory that the child is interested in constructing both 
beautiful and useful objects. Here was a method by which 
the child could express his ideaa in beautiful and useful 
forms. 

The correlation idea in method No. 4 was improved upon 
in method No. 5 (social method), when all forms of manual 
work were made the center of instruction for other subjects. 
The sixth and present method of manual triuning is called 
"industrial arts," and consists in illustrating the actual 
industries of to-day. 

The history of manual truning represents a very inter- 
esting development in methods of teaching. The first 
method held the Interest of the child because he wanted to 
do something with his hands. Method No. 2 held his 
interest better because he is still interested in making some- 
thing practical. Method No. 3 held his interest because 
his hand-work was more varied than before. Method 
No. 4 was a better method because it correlated the theory 
of drawing with the boy's greatest interest — hand-work. 
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Method No. 5 was an improTement because it increased the 
degree of correlation. Method No. 6 is a atill greater im- 
provement because the child is learning, by doing, about the 
industries of to-day that he will entCT to-morrow. 

Industrial arts should be introduced into every grade of 
the school sjrstem. Before the age of twelve or up to the 
sixth grade the work should consist of a variety of hand- 
work, to give the child a variety of experiences in doing and 
learning many things, and not strive for a high degree of 
skill in any one form of the activities. The early life of the 
child consists of motor rather than reflective activities. 
The objects and materials used by the children up to this 
period should be large, as the pl^rsical development of the 
child will not allow him to work with small materials or fine 
instrumoits. 

After the age of twelve opportunities should be provided 
for two classes of pupils: those who desire to coatinue their 
industrial arts (manual training) education, and those who 
desire to obtain a prevocational education. The present 
method ot teaching maoual arts or, better, industrial arts, 
may be improved and made a very important part of the 
general education of the child, by giving him a training in 
the study of the industries of to-day by making projects trf 
present industrial value, and combining with it a discussion 
of the industry or trade showing the value of mathematics, 
drawing, sdence, etc. The work will have considerable 
educational value, depending much upon the way the sub- 
ject is presented and the amount of interest shown by the 
teachers. For we must remember that mere motor activi- 
ties may assist in mental development during the first few 
years of a child's life, and in the early period of the educa- 
tion of the feeble-minded, no evidence has ever been offered 
or presented showing that motor activities, pure and umple, 
without any other related t^iriVing process, have any influ- 
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ence upon tlie devebpinent of the mind. It is posaible to 
organize a course of study based upon either practice or 
observation, or both, of samples of varioua trades and indus- 
tries; these can be selected, graded, and adapted to public 
school work, so as to stimulate the thinkiug process of the 
pupil, and in this manner promote both his physicid and 
mental development. 

It is dear that this cannot be done with the limited amount 
ftf time assigned to industrial arts at the present time. It 
is proposed that two hours a week be taken from the r^ular 
program, making in all five hours a week to be devoted to 
the subject of industries. This can be done without working 
a hardship to the present program, for it will mean nmply a 
readjustment of some of the studies. 

How to arrai^e such a course of 8tu<fy in industrial arts 
80 as to have the propw developmoit of motor and intel- 
lectual activitiea has raised some difficult pedagogical 
problems. It has been shown above that during the early 
stages of the elementary-school program very little reflec- 
tive work should be provided with the hand-work. But as 
soon as the child enters the sixth grade he should begin to 
think about the hand- work and develop the habit trf reading 
about the industries. To show that a great deal ot time is 
wasted in our elementary-school program, as far as returns 
are concerned, consider the Ume devoted to geography, and 
how little knowledge of this subject is retained by the 
average adult. This is due primarily to the fact that geo- 
graphical knowledge as often presented is a mere abstrac- 
tion that is neither interesting nor clear to the average 
child. 

A course in a study of industries presented m an interest- 
ing manner will arouse the vocational interests of the child. 
The excursion, observation, or hand-work may be the basis 
of instruction. The writ^ suggests four readers, with 
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attractiTe titles to supply the related industrial ioformatiou: 

1. The Farmer and Hit Friend. 

2. Digger! c^ ihs Earth (Miners). 

8. Maieert of Many Thing* (Manufacturers). 
4. TnaeUrt and Traeeling (Commerce). 

Ea^h reader should contain infonnation about the raw 
materials, the manufacture, trades, machines, etc., of an ob- 
ject that is familiar to the child, and that he uses at school 
or home. 

The greatest educational value of industrial arts is ob- 
tained when the pupil is taught in the school shops, so that 
be works out his own plan as independently and completely 
as poauble. The plan in the shops would be along this line: 
First, a general discussion d the purpose of the work: a 
study of the material to be used. Pupils should examine 
and compare various samples and models. Second, pupils 
with the aid of the teacher will work out plans. This can 
be done economically by the teacher working with the class 
aa a whole. Pupils should be encouraged to look up all 
information on the subject. Third, each pu|Hl should work 
out his own plans in writing, with drawings and calculations, 
and submit them to the teacher for approval. Fourth, the 
pupil should be allowed to proceed with the work. 

However important manual training and prevocational 
education are, they must not be confused with industrial 
education — which aims to prepare a pupil definitely for a 
trade. It is a fact that industrial arts work or manual 
training was instituted to prepare pupils for the trades and 
industiies, but the experience of twenty-five years shows us 
that it has failed to do so. What applies to industrial arts, 
applies equally well to household arts. In making this 
statement I know that there are isolated teachers doing 
splendid work in cabinet-making, printing, etc., under the 
head of Tnft""ql training, and have sent boys directly to the 
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trades, and there are some teachers doing manual training 
under the name of industrial work. Nevertheless I feel that 
this distinction applies to the general case. 

The purpose of a course determines to a large degree the 
method of teaching and the kind of information imparted. 
An industrial course is to prepare specifically for a definite 
occupation, and it is necessary to train the pupil in the 
shortest time iu skill and knowledge for that trade. The 
tools, equipment, and conditions in an industrial school 
shop must be wnilar to a commercial shop, the instructor 
a skilled mechanic of that trade, and the class must do com- 
mercial work under commercial conditions as nearly as 
possible. The work in an industrial school is largely indi- 
vidual and each member should be allowed to progress at a 
rate which is in accordance with his development. Since 
emphasis is on speed and skill, which means concentration 
on the part of the pupil to hb work, it allows very httle time 
to study procedure. His science, drawing, and mathematics 
are the science, drawing, and mathematics of his trade, so 
that specialization is carried on in all the school work. 
Emphasis is laid on the ability to do work, and not the talk 
about doing it. Classes are small — not over fiftera pupils 
at one time. 

Industrial arts work or manual training, on tlie other 
hand, is a part of general education, and as such is governed 
by the existing general educational methods. Emphasis is 
laid on the complete comprehension of the scientific side 
of each subject. Larger classes, usually twenty-four, are 
allowed in industrial arts work, and the class usually works 
on the same project or exercise together. 

PrevocatJonal work is usually provided during the years 
from twelve to fourteen, and as the average child has not 
the physical development sufficiently to use his fingers 
for purposes of precision in some trades until he is at least 
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fourteen years of age, and in most cases sixteen, the aver- 
age pupil cannot do vocational work in a prevocational 
class. 

Since the great majority of pupils must leave school, for 
economic and other reasons, when they reach the a^ of 
fourteen years, it is clear that whatever training a pupil 
receives for the work he is to do he must receive in the 
industrial arts, prevocational classes, and short unit iodus- 
trial courses. That is the reason why those classes should 
be well developed) so that a course of study will be presented 
that will include every fundamental mode of utilizing the 
mind which the industries employ in the conduct of their 
affairs. This will give to the motor-mmded boy interest 
and growth — which are necessary to power and self-con- 
fidence in doing the day's work. The problems that are 
to be studied should arise in a vital and natural way so that 
the motor-minded boy will see the need of study and memo- 
riung in his school work.^ 

Frxvocational Coubsii 
The course of study for a prevocational school must be a 
varied one if it is to help boys and girls to find themselves. 
It should consist of an organized tiuning in practical arts, 
which will include a variety of experiences fundamental to 
the life of the community. This includes wood-working, 
metal-working, printing, plumbing and sheet-metal work, 
and electrical constructiou, as they are all found in all com- 
munities, and possess content that can be eaaly adapted 
to school in the form of projects. This is different from a 
vocational course in wood-working, metal-work, or printing, 
like the vocational work it will consist of a series of jobs, 
projects, or enterprises which m their accomplishment will 
give the boy an insight and appreciative understanding of 
' See page 194 tat coune of study. 
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fundamental processes in the more important industries of 
every community, i 

One half of the time in school should be given to related 
work in EnglLdi, social studies, mathematics, science, for an 
intelligent understanding of civic and social responsibilities. 
The projects should be real commercial work, as is usually 
necessary in a school plant, in order to test tite interests and 
capacities of the pupils. 

The shop-work in a prevocational or industrial class 
should be arranged in a series of projects, each involving a 
new principle. A project card (see pp. 190, 191) should be 
used with each project. The card should contain the pupil's 
name, the pupil iu charge of the project, senior pupil, and 
the helper's name, junior pupil. A space for the following 
marks should be left at the top of the card, related trade 
knowledge, and effort. These marks may be given by the 
teacher when the project or job is completed. The cards 
are kept on file as a matter of record; the date the job is 
started and the time it is finished, that the number of hours 
(total hours) may be calculated; the materials and tools 
ordered from the stock-room should be listed by the pupil 
after he has determined the proper equipment. The pieces 
should be obtained from the catalogue on file, at the tool- 
room window. The difference between stock and tools 
ordered and those used at the list prices (catalogue) repre- 
sents the charge of the job outside of the labor. At tiie bot- 
tom of the card the cost of the job should be calculated 
according to the form of the standard wage. On the rear 
side of the card the drawing or sketch of the completed 
work should be made, and below, a description <^ the job 
or project. 

Thus it is possible to mark on one card the related shop 

knowledge with complete data. The marks from the pro- 

' See page 193 tor coune of atudf. 
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ject card may be transferred at the teacher's leisure to a 
permanent reconl card called a "project marking card." 

Prevocational instructors. If the interest and capacity 
of a boy is to be successfully tested, the experiences given 
to him must be as near like the actual shop as possible, 
otherwise it lacks reality. In order to cany out tlua idea 
successfully, it is absolutdy necessary to have instructors 
frho possess not only a general acquaintanceship with, uid 
knowlet^ of, the indusbies presented in the course of 
study, but they should give evidence of abiUty to make an 
intelligent study of the progress in methods and processes 
of work in industry, so that the school may be able to keep 
abreast of the times. Tliis can be accomplished by the' 
instructors working in industrial establishments during 
vacation periods. The uninterested teacher may be able 
to hold on in the regular school system, but the success of 
the prevocational work is dependent in such a lar^ degree 
upon the teacher's power to hold and interest the pupils, 
and ui>on his qualities of adaptabihty, originality, initiative, 
and keen interest, that only the exceptional teacher should 
be employed. 

The plan of the prevocational training in New York City 
is as follows: Pupils in the seventh and eighth grade classes 
are allowed to select a prevocational course which includes 
two groups of studies — the academic and the shop-work. 
The first indudes the essentials of English, arithmetic, sci- 
ence, history, and geography. The second includes the 
theoiy and practice of mechanical drawing, free-hand 
drawing, electric wiring, garment design, joinery, sheet- 
metal work, machine-shop practice, printing, plumbing, 
and sign-painting. 

The time allotment during the week is as follows; 

Total time 85 hours 

Shop tjnte IB hours 
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c time SO boun 

English 5 hours 

Arithmetic S hours 

History, geography S hours 

Science 2 hours 

Physical training, hygiene 5 hours 

Related drawing S hours 

The academic material is correlated with the shop sub- 
jects and shop instruction. In order to do this effectively 
the academic instructors spend one hour daily in the shops 
consulting the shop teacher and pupils so that he is able to 
talk intelligent^ in the class work about the shop insttuc- 
tion. Pupils receive samples of different kinds of industrial 
work during the two years. The afternoons during the first 
nine weeks are devoted to machine work. Pupils showing 
unusually marked abihty in the trade may continue in this 
branch, while those who show that they are not proficient 
diange to electric wiring the second term of nine weeks. 
This scheme ia continued every nine weeks in wood- working, 
Bheet-metal work, commercial subjects, etc., until the pupil 
has found the trade that he is best adapted to follow. 

The course provides for the presentation of instrucrion 
from the most elementary exercises to the finished job. The 
corrdated work of the academic department has been 
planned with a view to giving it at a period when the work 
will be most timely. It is a significant fact that most cor- 
related work of the printing class, particularly the formal 
English, possesses the double value of being cultural as well 
as technical. 

In like manner the matliematics of printing, whether it 
be to find the number of ems in a given piece of work or 
determining the number of pieces that can be cut from a 
full sheet of paper, is of a kind that has a value other than 
its application to this trade. Experience has shown that 
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this course, supplemented by & certain amount of mdividual 
instruction, will enable pupila possessing an aptitude to gain 
in one term a range of experience equivalent to that gaiaed 
during two years in the average printing office. 

Specimens show that the pupils have done considerable 
piiutii^ for iheai schools as weU as (or other schools in the 
vicinity. However, in no sense are schoob in competition 
with the trade. If the schools did not have the printing 
equipment, the work would not have been done at all, 
because there would have been no funds available. 

The following outline illustrates how the shop-work may 
be correlated with the academic work: 

Priniing 

Praetieat wort Shop-work Corr^attoH 

Leaniing arraiigemcDt of Origin of printing Mathematica 

iJphBbet in type caae Spread of printing Leada to picti 

Making diagrams of type iWtlng in education Leads to inch 

caaea &nd commerce; in Points to lead 

(a) Califomia job caw newspapers and Points to pics 

(b) News cases periodicals Points to inch 
Learning caae Kno^edge of grammar Picas to inch 
Memory testa in location and spelling essential En^ish 

of alphabet in type case Font <^ type Spdling 

Posture at case Body type Punctuatton 

Holding stick properiy Job faces Proof-Teading 

Eierdaea "in picking up" Name of ^pe faces Syllabication 

propaly and placing OrigiD of names Bistory 

into stidi Technical terms First movable type 

Eieidses to develtqp (a) Used m press- Sdence 

speed and uniformily room lype-making 

of motion in setting (b) Used b compos- Bistoiy 

Spadng ing-room Pint Bible and 

(a) Even spacing Uses of eqnipmatt other books 

(b) Determining amoimt (a) Compodng-ioom Science 

of space between (b) Piess-ioom l^x»e-malring 

(c)Spaceafter"point8" Care of equipment Mathematics 
(d) Solid matter (a) Componng-ioom Point system 
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Praelitttl nork Skop-worh CorrdaHtm 

(e) Leaded matter (b) PresB-nxim English 

jnftifring type in (tick Furniture Spelling 

(a) Wood Proof -reading 

(b) Metal Punctuation 
Sse of type and qpao- Syllabication 

ing matoial Uathematica 

Point qistem 
Points to em quad 
Points to en quad 
Points to S em apaoa 
Fmnti to 4 em qwce 
Points to S em epaao 



PiiUT won FanvocATtoiUL Education 
Tmta^ve Coutsm (^ Studji 
ork. Approziniately half time. 



1. Englitk. Language work based oq reading, mach at the 
reading to bear on the industries. Composition, dealing 
VTth the occupational woric of the school, business corre- 
spondence, business forms, spdling, and penmanship. 
Aim to cultivate a love for reading. 

S. ArUkmetie. To be of a very practical natuiet including 
fundamental proceasea, diort methods used in bnsiness, 
business and trade arithmetic, with emphasis on immedi- 
ate application to tits industrial work of the schocd. 

8. Qeograp^, Chiefly industrial, and doaely related to 
liistory. 

i. Eisiory. Closely related to geography, and dealing with 
the industrial and commercial development of the cily, 
state, aud country. 

fi. Cime and loeuil dvtiM. Belation of the individual to the 
community, state, and country; relation of the worker to 
his work, to his employer, and to his fellow workmen; 
duties and responsibilitiea, both civic and social, with 
special referebce to sanitation, personal hygiene, etc 
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B. Industrial work. Approxbn&tely half time. 

J. tfood-v>orkatg. To consiat principally of carpentry, in- 
cluding such other forma of work aa may be called for by 
the projects undertaken. Study of tools; machines and 
structures, such as garages, poultry-houses; problems in 
fmning, truss construction, and repair work, with empha- 
sis on the latter. 

2. MebU-tBorking. To consist of work in hot and cold bar 
metal and ^eet metal. Practical problems in repairs 
and construction which develop in tiie equipping of the 
school, will supply work for some time. This will include 
such work as the making of brace and angle irons, bolts, 
machine and bolt guards, simple tools, pipe cuttbg and 
threading, metal parts of electrical and other apparatus. 
In addition to this, the students should take apart and 
assemble the old machines, endeavoring to find out how 
they work and why they work. Study carefully the prin- 
tuples of the automatic machine and the method of con- 
veying power through machines to the point of doing the 
woric, tie intention of this work being to familiarize the 
students with the goieral pnnciples of machine construc- 
tion. 

8.'Pri7tttnjr and binding. To consist of the simpler forms, 
mainly the printing of forma, cards, announcements, etc., 
required for the school; this work to be supplemented by 
special work in English, proof-reading, design, and color 
harmony. 

4. Electrical conitntetion. To consist of elementary work in 
battery construction, magnetism, induction, small motor 
and dynamo construction, wiring, electrical measurements, 
and testing. Experimenta with batteriea, induction coils, 
and the wiring of bell, telegraph, telephone, and other 
circuits, will be worked out on specially constructed frames. 

B. Drawing. To be elementary in character, but practical 
and related directly to the projects undertaken by the 
pupils in the various shops. To consist of both freeJiand 
sketching and mechanical drawing of the commoQ parts 
of machines such as auta, bolts, screws, etc. 
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Pnffram cf Classu 





fMlMf 


8«>»ltMr 




AirtinI 


SRttM* 


<<«>Ml 


S^> 


Morning..... 
AfterDOOiu . . 


ShcHVworic 


BotJc-WOTk 

Shop-work 
Book-work 


Book-work 
Book-work 


Bo(^-work 
Shop-work 

Book-woric 



While section 1 of the first class is receiving instructicm in the 
wood-working shop during the first half-year, section £ is in the 
printing shop. During the second h&tf-year the two sections are 
reversed. Similarly, the two sections of the second-year class 
alternate between the metal shop and the electrical shop. In all 
cases one half of each day is spent in the shop and the other half 
in book-wodc, as already noted. 

A program for manual training usually includes a double period 
or one halt the morning or afternoon. The academic work is not 
usually correlated with the shop activities. 

Instructors in manual training are usually graduates in the 
manual training courses of colleges and normal schools. Many 
have received both their professional and shop training in the nor- 
mal and college classrooms and shops. N^aturally they bring into 
the school shop the general educatiooal methods and not the com- 
mercial methods of the industrial world, which latter are so neces- 
sary in trtuning a boy to be a mechanic. It is seldom that the man- 
ual training instructor is willing to go into the commercial shop 
aft«T he has begun to teach in order to get the commercial shop 
training. This lack in manual training instructors of commercial 
shop experience is the principal reason why they are not usually 
employed in vocational and prevocational schools. Experience 
shows that it is possible to take an experienced mechanic from the 
industrial world and supplement his experience with sufficient 
knowledge on principles and methods to make an effective shop 
instructor and that it is not a satisfactory plan to train industrid 
teachers by giving them all their shop experience in a school shop. 
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QUESTIONS FOR DISCISSION 

1. The dty officUla of s Urge conunuui^ recently decided to do a.tny 
with manual tTainiDg in the Bchool aysteiii, od the ground that it waa 
expenaive and the scboola were not obliged to teach it. Were the 
■cfaool offinala justified P 

2. Explain why the nmniml training in the general high school ot a tex- 
tile community usually teaches wood-woricing and metal-workhig, 
and ignores the moat important industrial activity of the dty? 

'8. Should cobbling be taught in the grades? 

4. Induitrial arts are often used instead of manual training to^y. 
Why? 

5. A principal of a laige elementary adtaol desires printing taught in 
order to have plenty of forms for the office. Is this good pedagogy? 

6. An instnictor in wood-woridng in a prevocational school has made 
out a deSuite course ot study, but is unable to follow same, on account 
of the demand for flower-pot stands, and other improvements for the 
school. The principal of the school {^proves of these demands. 
What are the advantages and disadvantages of such a plan? 

7. In the poorer sections of a large cosmopolitan city a number ot prevo- 
cational classes were established, while none were formed m the 
wealthier parts of the dty. Is this fair to the dtjzens? 

8. Is it possible to teach trades in a prevocational school? 

0. A prin<^>al of a large school finds a number of boys idio are about 
to leave sdiool. He places them in a prevocational class in machine- 
shop work, and insists that they be taught how to run a lathe in order 
that they may secure a position later. Is he justified in doing this? 

10. Vdw will "B"""! truning or industrial arts assist in vocational guid' 

11. An iustructor in wood-working in a high school makes a few diairs 
for the sdKwl, and be states he is doing trade woric and should secure 
state aid. Should the class recdve state approval? 

It. Explain why boys like to work in wood-working. 

13. Should an industrial arts course in a sdiool systan indude all forms 
of industrial acti^lies open to the boy of that community? 

14. Should girls be aHowed to take metal-working in a high school? 

15. A teadia of pattao-making claims that a coniBe in pattern-making 
"teaches pupUs to be accurate and careful." Doeg psydtology justify 
this statement? 

16. A commumty cannot afford to support both an industrial and a pre- 
vocational school. Which one should be omitted? Why? 

17. State the educational values of the following: (a) forging in the tedk- 
nioil course in a high school; (b) sign painting in a prevocational 
course; (c) plumbing in an evening tjade school; (dj hand weaving io 
the third grade; (e) lefinishing a piece of furniture in the eighth pade. 
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LIST OP EEPERENCE MATEBIAL BOB FDTDHE READING 

* Whatoan AaOrade School do for Indu»trial EkUiealionf A. Garlin Spen- 
Nstional Sode^ tor the Promotion of Industrial Education. 

_ 1,1008. 
(Need of reorganuaticin of grade work ao a« ta contribute to 
iodiutrial education.) 
" "Hum Stages in InduatriaJ Education." ManwU Trainint <md Fooii- 

fional EdveaHoa Magame, Januaiy, 101S. 
'* T/u Plaee cf Induttritt in Bltmerttarg Edvoaliim. EatkeruM Dc^p. 

(Shows tbe rela^nahjp betmeu tDdmtriefl and the social develop- 
ment of the worken.) 
'* Sand and Eye Traming. Waldemar Goetz. 

* The Edttoational Vidut cf Manual Trmniag. C. H. Woodward. 

* "Belation of Blanual to Industrial Education." C. R. Ridiaids. 

Manual IVatntn; and Voeational Magadrie, October, 1907. 
(DiitinctioD between manual and industrial traming.) 

* Report on the Orgauizalion and Extennon of Frevocational lYuning b 

Elementary ScQiools. W. L. Ettinger. Department of Education, 
New York Gty. 
. (A valuable contribution. Methods and couisea ol study an 
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APPENDIX 

TYPE AND SUGGESTIVE COURSES OP STUDY 

COUBSE IN MECHANICAL ENGINEERING IN COLLEGE 
GRADE INDUSTRIAL SCHOOL 

(To Bi^leinait page 30) 

Thx coune in mec^iaiucftl eDgiiie«iiig aima, first, to give the 
student a thorough training in audi fundamentals as physics, 
mathematics, and applied mechanics t then, by means of lectures, 
laboratory work, and diawmg-room worlc, to make him familiar 
with the various problems with which a mechanical engineer baa 
to deal. He is aba given a training in the mechanic arts sufficient 
to make him familiftp with the use of shop tools, foundry practice, 
forging and pattern wwk, such knowledge being essential to the 
successful designer <A machinery. 

The work in mechanism includes the study of linkages, cams, 
gear teeth, valve gears of steam engines, and, in the advanced 
courses, given in the third year, the application of mechanisms 
to madiine tools and to automatic machinery. The course in 
heat engineering covers thermodynamics, steam engines, boilers, 
gas engines, gas producers, and power station accessories. Courses 
are given in Applied Dynamics, Fomidations, Factory Construc- 
tion, Heating and Ventilation, Refrigeration, Industrial Manage* 
ment, and on Physical Metallurgy. The student is given suffi- 
cient work in electrical engineering subjects to enable him to 
handle the ordinary problems which may confront him. A 
thorough course in Theoretical Hydraulics is followed by Hy- 
draulic Engineering, a course in which both the estimation and 
the utilization of hydraulic power are discussed. Instruction in 
drawing extends to the end of the third year, the work finishing 
with the complete design and calculation of a boiler. The course 
in machine design, extending through both terms of the senior 
year, and the course in power plant design, afford the student an 
opportunity of applying many of the facts learned in preceding 
yean. In the fourth year the student is offered the option of 
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coiiraes in Engine Design, Locomotive Construction, Mill En^- 
neering, and Steam Turbine Engineering. 

The laboratory work in steam, hydraulics, and strei^th of 
materials is planned to follow the classroom work, and thereby 
assist the student in getting a iwtter gtasp of these subjects. 

(The whole question of industrial education for college grade 
has be«i investigated during the last few years by Professor 
Charles B. Mann, of the Carnegie Foundation of Leuning, New 
York City.) 



COUB^ OF STUDY IN MECHANICAL ENGINEERING 

FOE A COLLEGE GRADE INDUSTEIAL SCHOOL 

Pint Year 

Fiat Ttrm Seetmd Term 

Mftthematica Mathem&tica 

Hane Trigonometry Inorganic Chemistiy; LaboiBttHy, 

Inorganic Cbemistry; Labor&bwy, Lectures and Bedtations 

Lectures and Bedtstions Mechanical Drawing and 

Mechanical Drawing and Descriptive Geometry 

DcK^ptive G«oiuetiy Free-hand Drawing 

Free-hand Drawing Foreign Language 

F^^gn language English 

Rhetoric and Engliih Compoaition History 
MiUtary Science Military Science 

Pbyncal TWniiig Physical Truning 

Second Ysar 
Firil Ttm Steond Term 

Hedianism Mechanism and Valve Gears 

Mechanical Engineering Drawing Mechanical Enfpneering, Drawing 
Descriptive Geometry Applied Mechanica 

Forging Foundry 

Mathranatica Forging 

Fhysict Mathematics 

Physical Laboratory Physics 

Foreign I^jiguage Phyucal Laboratory 

Engliih Pcedsion of If 
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Firtl Tenu 
Heat Engineering 
Applied Mechanics 
Machine Drawing 

Wood-work and Pnttpm-Malnng 

Mathematics 



Second Term 
Heat Engineering 
Applied Mechanic* 
Mechanism of Machines 
MecbanicaJ Engineering, Drawing 
Boiler Design 
Engineering Laboratory 
Electrical Eng^etting 
Phyfflcal MetaJlurgy 
Vise and Bench Work 
Busineas Law 
General Studies 



Firtl Term 
Machine Design 
Applied Mechanics 
Testbg Materials, Laboratoff 
Dynamics of Machines 
Engineering. Laboratory 
Theoretical Hydraulics 
Electrical Bngineeriag 



Power Plant Desiga 

Geoeral Engineering, Lectures o: 

Aeronautics 
Engineering, Laboratory 
Hydraulic En^neering 
Refrig«TatioD 



Electrical Engineering, Laboratory Heating and Ventilation 

Factory Construction Industrial Management 

Foundations Machine TwA Vlotk 

Machine Tool Work Tbeaa 

O-pHoM 
En;^ Design 
Locomotive En^neering 



Stewu Turbine Engineering 



COOPERATIVE ENGINEERDIG EDUCATION 

(To supplement page 80) 
Onx (A the most successful engineering schools of college grade, 
the University of Cincinnati, has devdoped a cooperative plan of 
education by which the student alternates betweoi practical vork 
and laboratory and classroom work. As the name implies the 
coKperative scheme of education consists in cooperation between 
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the university and commerciat engineering orgftnisations. The 
studenta are divided into two sections. While the first section is 
Attending the universitr for two weeks, the second section is 
engaged upon outside work. Each studoit has an alternate, and 
the bi-weeldjr exchange is continued until the specific piece of work 
cai which both are engaged is couqtleted. 

The freahm^i in the case oi dvjl engineers are placed as laborers, 
with railroads or track-work, with construction companies, woric- 
ing as carpenters, machinists, etc. Ilie minimum wage that the 
students receive is fifteen cents pa hour, and the usual pay is from 
twenty to thirty cents per hour. This kind of work is continued 
into their second year.and frequently throughout their second yeax, 
in order to give the students a variety of experience. It they make 
good, they are promoted in the third and fourth years to positions 
of timekeepers, material clerks, and subforemen. In the fourth 
and fifth years they are given greater responsibility, and are made 
tareiaea, inspectors, and assistant superintendents. Those who 
desire to stay with the railroads are promoted to the engineering 
fence. The wages of upper-class men gradually increase, depend- 
ing, of course, on the ability of the students. Fifteen to twenty 
dollars per week is the present scale. However, a few exception- 
ally able men are receiving more; for example, a third-year man is 
rated at tllJS a month as asustant superintendent on a large piece 
of construction woric 



COLLEGE GRADE EVENING INDUSTRIAL COURSES 

(To mqii^mMnt page Sfi) 

1^ following evening courses of college grade are intaided to 
bring the systematic study of scuence within the reach of young 
men who are following industrial pursuits and desire to fit them- 
selves for higher positions, but are unable to attend couiaea during 
the day. The subjects included in the courses are as follows: 

Firtt-Year Mechanical and Eledrical Couraea. Mathematics, 
Physics, and Elementary Electricity, Elements of Mechanism, and 
Drawing. 

Secimd-Year Mechanical Course. Elements of Thermodynamics, 
the St«am Engine and Boilers, Valve Gears, Applied Mechanics, 
Elementary Hydraulics, Testing Laboratory, St««m and Hydraulic 
lAboratcwy, Mechanism and Machine Dedgn. 
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Second-Year Ehdrical Courte. Elemmts of Thermodyiiainics, 
the Steam Engine and Boilers, Valve Gears, Steam laboratory, 
Dired; Current Machinery, Alternating Currents, Electric Distri- 
bution, Electrical Testing Laboratory, and laboratory of Dynamo 
Electric Machinery. 

BuHdijtg Course. First Year. Mathematics, Physics, Elemen- 
tary Electricity, Elements of Mechanism and Drawing, Applied 
Mechanics and Graphic Statics, Steam and Hydraulic Machinery, 
and Heating and Ventilation. Second Year. Materials and 
Testing Materials, Structural Design, Foundations, Electrical 
Machmery, and Electrical Laboratory, Electrical Wiring, Steam 
Laboratory, and Building Iaws, Contracts, Sanitation, etc. 

It is the aim to adapt the course to the men for whom the instruc- 
tion is intended, and to include the study of those principles 
with which they are not likely to become familiar m practice, and 
which will give them a fundamental tnuning in those matters that 
will be of the greatest value to them in the work in which they are 



The instruction embraces recitations, lectures, drawing-room 
practice, and laboratory exercises; and is given by members of the 
instructing staff of the day 'school. Many lectures are fully illus- 
tiated by apparatus and experiments. Written tests are given 
from time to time, and problems are assigned for home work at 
nearly every exercise. Textbooks are used in many subjects, but 
in some of the work, where the instruction differs widely from 
available books, printed notes are supplied to the students at cost. 
Students are expected to purchase such textbooks, notebooks, 
instruments, and other material as may be recommended through- 
out the course. 

The scholarship of the students and their ability to continue the 
courses are determined in part by examinations, but ccmsiderable 
weight is given to the work of the pupil in the term. Those 
students who fail to keep well up with the work or to profit suffi- 
ciently by the instruction are informed that they ore not qualified 
to pursue the course advantageously. Those who complete satis- 
factorily the required courses of the two years and pass the exami- 
nations are given graduate certificates. 

The school year begins the last week of Septemb^ and continues 
into May. There is a recess of one week at Christmas, and on 
l^al holidays the exercises of the school are suspended. Attcnd- 
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once from T.SO to 9.S0 for tbree or four evenings a week is required, 
in addition to outside study. 

To be admitted to the first-year class the applicant must be at 
least eighteen years of age and must pass sa^sfactorily the entrance 
examinations. These examinationa may be, in a measure, of a 
competitive nature, as it b likdy that the number of applications 
for admittance will be larger than the capacity of the school. 
Considerable weight will be attached to the applicant's occupation 
and practical experience. The courses are open to those only who 
are ambitious and willing to study and who purpose to complete 
the full course of two years. 

A briefer college course in industrial subjects is tiered by the 
ScbocJ of Science and Technology of Pratt Institute alcHig different 
lines, as follows: (To supplement page SO.) 

Firtt. Day Industrial Courses in Mechanics, Electricity, and 
Chemistry, affording a thorough practical and technical training 
for young men who are ambitious to prepare themsdves for leader* 
ship in positions of importance and responsibility in this country's 
expanding industries. 

Second. Day Trade Courses in Machine Work, Carpottry and 
Building, and Taiming, for those who wish practical and tiieo- 
retical instruction in these trades. 

Third. Evening Technical Courses for those employed during 
tiie day in mechanical, electrical, and chemical industries and 
related occupatioos. 

Fourth. Evening Trade Courses for apprentices and joumeymoL 

F^th. Courses for the training of mechanic teadieca <rf tiades 
in industrial schools. 

The courses offered are as follows: 

Day Imlaatrial Courut 
Medianical Indiutrka A two-year oourae 

Applied Electricity A two-year couise ', 

Applied Chemiftry A two-year oourse 

Applied Leatho' Chemistry A one-year couise 

Das Trade Couriet 
MwAine Construction A one-year course 

Cupentry and Building A one-year course 

Tauaing A one-year coune 
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The time of stoilaita in tbe day oounes is fully occupied viOi lequired 
votk from 9.10 a.h. to 4.M f.u. on all ireek d^B except Saturday, and 
students as a rule find it necessary to spend sevenl hours each evening in 
Reparation for the vork of the following day. 

Evening Teekniad Counea 
Practical ^fathematics. first year Strength of Materials 
Practical Matltematica, second year Techiucal Chemistry 
Fractica^lectricity fitst year General Chanistry 

Industrial Phy^ct second year Machine Design 

Industrial Electricity third year Quantitative Analysis 

first year Direct Current MacMn- Mechauical Etrawing and Machine 

cry and Electrical Design Design 

eeccMkd year Alternating Cmrent first year Mechanical Drawing 
Mochhtcry and Electrical Dengn secood year Machine Design 
Steam and tbe Steam E<ngine tliird year MechanisiD 

Intenul Combwtioii En^e 

Evening Trade Courses 
Oupentiy and Building Sheet-Metal Work 

Pattern-Making Sheet-Metal Pattenv-Drafting 

Flumbing Machine Work and Tool-MakiDg 

Fbuudiy Fractioe Forging and Heat Treatment 

Training Course for Me(Aanie Teachers 

IVade Teaching Elementary Course 

Trade Teadung Advanced Course 

All evening dasaes are held from 7.80 to 0.30 on Mondays, Wednesd^s. 
and Fridays, from September tbrouf^ Marcji. 

TBAINING FOB THE DKTRIBUTtNG PHASE OF 

INDUSTRY 

(To supplement page IS) 

The trying for the productive phase of industry as deacribed 

in the previous pages is in production and akill. This means that 

the emphasis should be on shop tr^ning in commercial work rather 

than theory. The training for the distributive phase of industry 

should be somewhat different. In the first place, there are cer- 

\asa personal qualificaUons for a salesman that do not apply 

to the workman. Second, while the salesman knowledge of his 
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product ahonld be thorongh. it should be very different boat that 

of the medumic. 

LftTge corponUons usually send their young laai, who have at 
least on appreciative knowledge of the trades ham a school point 
of view, to the factory for a varying poiod of time. There is no 
standard method <4 training in use among the different firms. 
Some require * the shop training before the moi enter the sales 
offices; others prescribe a short term ot office work before the men 
cuts the sht^M. Tbie btter method seems preferable because tbe 
appfentice salesman learns the methods ot doing business, and at 
the Old ot his office practice knows just what he needs to leam 
while m the shop. 

Any slu^ truning for salesmen should be intensive and not too 
long. The following repreaents a method of training salesmen 
adopted by one firm: Hie first few days are spent in becoming 
acquainted with the various officials and the layout of the plant. 
A study is then made of the machines. One principle common to 
all machine tools should be made plain to the student, the powa 
applied to the machine is divided into two main branches, tbe 
driving of the tool or table, oa the case may be, and the feeds. 
Ilie apprentice should see that it consists of a revolving table and 
a stationary tool; the rest of the machine consists of a seriea <^ 
levers and covered boxes containing numerous gears, clutches, etc. 
Show that the power is traced from the belt or motor through the 
various speed gears and back gears to the pinion which drives the 
table. It is very desirable for the student to sketch these gear 
trains on a pad; the very act of putting a construction on paper 
helps to fix it in one's mind. In the same manner, the feed gearing 
is traced through from where it leaves the drive gearing to the final 
tool movement. If any part of the machine is Inaccessible, the 
assembling benches should be vimted and the desired part inqtected 
In detail. In this way a fairly good understanding of the functicm 
of each lever and clutch is obtained. Then each machine is taken 
in Older. 

The next step is to hold an informal consultaUon with the 
designer of the tool. With his assistance a number of assemUy 
drawings of the machine in question should be selected from the 
ffies; ordinarily about four or five will be sufficient to show the 
general construction. It is advisable to choose only such drawings 
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03 will show the various parts of the machine assembled; too mxaj 
detailed drawings are likely to cause confusion. These drawings 
should be gone over carefully with the designer and auything not 
thoroughly understood should be discussed. Blue-prints should 
then be made and kept in the salesman's files for reference. It ia 
better to examine the machine before the blue-print, for it is easier 
to see a thing in reality than on paper. 

After the drawings have been studied, it is a good plan for the 
salesman to make a brief tour through the shop with the designer. 
By this means every point discussed in the conference is brought 
home by actual inspection, and the design of the machine is firmly 
fixed in mind. The concentrated study ot that machine may now 
be ccmsidered as ended, though, from time to time, inspec^os will 
be made of various types in different stages of erection. Further- 
more, it is an excellent plan for the salesman to have frequent 
chats with the men who operate these machines in different parts 
of the plant. Much valuable information regarding the output, 
mode of operation, and special advantages may be obtained 
from them. This ia of service itthe salesman's prospect is«"me- 
diankal" man, one who is appealed to from the operator's view- 
point. 

The apprentice salesman should cultivate the acquaintance of 
the workmen, foremen, and designers, as well as cither ofilcials. 
The ability to get along with workmen is a very important quality. 
Salesmen come in contact with them, and they should know how 
to correct a false idea mstead of diapk^ing any superior knowledge. 

After a machine has been studied in the foregoing manner, it is 
a good plan for the salesman to accompany the inspector on bis 
final tests. Much can be learned from him. He usually has had 
extenuve experience and possesses a veritable storehouse of anec- 
dote and history concerning various machines and their develop- 
ment. 

The same plan ia followed with each maclune, although as the 
apprentice salesman becomes more experienced he can carry on the 
study of two or even three machines simultaneously. Alcmg with 
his practical truning the salesman should ke^ up on extoisive 
technical reading in all lines. A knowledge of present conditions 
and the traid of improvement and devdopment in his field are of 
great importance. A further aid is the inspection of any outside 
plants within convenient distance. On these visits the salesman 
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becomes Bcquunted with the condhicMU whidi lus mAdunes have 
to meet, the methods ot manufacture, and the TequirementA upon 
the machine-tool builder. He abo learns ihe demands ol the 
users of madune tools. He should transmit tliia mformation to 
his shops, and if he suggests any improvement of value, it should 
be carried out. Frequently, though, a salesman will oSer a ma- 
chine with certain attachments which are ot little servke to the 
user, but are a source of trouble to build. Therefore the sales- 
maa should know lus machines thoroughly, and also his own 
factory conditions so that be can guide lite purcJiasn in his 
demands. 

One of the latest concerns in the ircm and sted trade believes 
that high-salaried executive officers may be as much bene£ted by 
a course of industnal training as the ordinary employee who is 
tending a machine, or a salesman, and has established a school for 
training executives. The students in this school are from forty to 
sixty years ot age. and the average age is fif^-two. The course 
ot instruction includes shop practice, administratiou, and theory. 
The course of instruction extends over ux weeks, during which time 
the students give tlkeir entire time to the sdiocJ wcwk. llii^ sala- 
ries continue as usual during this time, and their tisveliag expenses 
in visiting different works of the company during the course are 
paid. Tlie cost of the school apart from these items is about 
tSS,000 per annum, lie usual routine is to spend a forenocHi in 
the ^lop and the afternoon in attending lectures, while the evening 
is devoted to the study ot textbooks. The students are given 
examinations at stated intervals, and their markings in the exami- 
nations are sent to the head office of the company. 

INDUSTBIAL COtTBSES OF SECONDARY GRADE IN A 
GENERAL COURSE OF STDDY 

CVo supplement page 92} 
'' 1^ aim of tlie Industrial Course is to prepare students as fully 
as possible for definite industrial occupations. 

In the course of instruction for boys practical shop-woik and 
mechanical drawing are emphasized and much time is devoted to 
them. Adequate attention is also given to necessary academic 
subjects, including English, mathematics, and science. In the 
first two years the shop-work is general and fundamental, and in- 
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dudes wood-working, pattern-making, foundry practice, forging, 
machine work, the use and care of tools and machines, qualities 
of materials and their production, and a atudy of the fundamental 
principles of construction. All the work is educative as well as 
practical. At the end of the second year, il the pupil eihibits 
special ability in any direction, he may be permitted to specialize 
along this line, in order that be may be the better fitted for the 
industrial career which he desires. In these courses the required 
academic work is closely rdated to the industrial work. The 
courses in the day school wiU include six hours, divided into seven 
poiods. 



ImHJSTBUUi COUBSE (OB BOTS ' 



Grade 9A (Irt Year) 



Applied Mathematics . 4 

Fp^ish 5 

Elementary Science 4 

Wood-work 8 



Medianical Drawing. . . 6 S 

Grade 98 {1st Year) 
Required: 

Applied Mathematics . 4 

English B 

Elementary Service.. . . 4 

Wood-work « 

Machine Sbc^ Practice. 
Mediaoical Drawing.. . 

Grade lOA (2d Year) 
Bequbcd: 

Aj^tied Mathematics . 4 



Grade iOB (2d Year) 
Required: 

Applied Mathematics. 4 

English 4 

Industrial History 4 

Fattera-Making. 6 

Foundry Practice. ... fl 

Mechanical Drawing. . fl 

Grade llA (3d Year) 
Bequired: 



Industrial History 4 

Pattern-Making 9 

Foundry Practice 8 

Mechanical Drawing. . . 8 



Physics 5 

Mechanical Drawing. . 

Carpentry or 18 

Cabinet-Making, or'. . It 
Pattern-Making or-.. 12 
Foundry Practice, or. . 12 
Machine-Sbop Prac- 
tice, or. 12 

Mating 12 

I Grade IIB (3d Year) 
S Bequired: 

3 English 4 

3 Industrial History 4 



■ Ftota Course of Study, Diddnion HJ^ Sdiool, Jeney Gty, N J. 
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Phyroi. . 



Blectricft] Constiuo- 



Cupentiy, (».. 
Cabinet-Making, or. . . 
Pattwn-Mnlriiig, or. . . 
Foundr; n«ctJoe, Of.. 
Hachine-Shop Frac- 



12 Machine Drafting, or 10 

12 S Architectural Drafting 1ft 

IS 6 

12 a Grade leB (4th Year) 



Electrical Construction 18 
Gnde 121 (4th Year) 



Civki 4 



GcometiT* 4 4 

Mechanical Drawing., ft S 

Cwp«aitiy.or M 10 

CaUnet-MaldngiOr... 80 10 

Pattern-Making, or. . . 80 10 

Foundrr Practice, or.. 90 10 
Madmw-Shop Aac- 

tice, or 80 10 

Printing, or flO 10 

■ BoqidNd oolr iritk Bladi 



CivicB 4 4 

Shop MathemBlica. . . 4 4 
Geometi? and Trigo- 

nometiy* 4 4 

Mechanical Ehawing.. 8 

Carpentry, or 80 10 

Catnnet-MakiDg, or. . 80 10 
Fattem-Makiiig, or .. 80 10 
Foundry Practice, OT. . 80 10 
Mwdiine-Sbop Prac- 
tice, or 80 10 

Printing, or M 10 

Electxicai Conitme- 

tbn,ot 10 8 

MatJiine Drafting, or. 16 8 

Architectural Drafting 18 S 

d lad DnWiw CoDHc 



Spiciai. Indubtbiai. Coubsbs {Two yeori)' 
Each puinl will be required to select Carpentry m Cabinet-Making or 
Pattern-Making and Foundry Practice, or Machine-Stop nactice, or 
Printing, w his spedaHy. 



Grade 9A (lit Year) 
Bequired: 

Carpentry, or 1 

Cabinet-Making, or ] 

Pattern-Making and Foim- 
dry Practice, or 1 



Grade 8B (Irt Year) 
Bequired: 

3 Carpentry, or IS 

S Cabinet-Making, or 18 

Patton-Making and Fouu- 

B dry Practice, or 18 

i Machine-Shop Practice, or.. 18 

Printing 18 Printing 18 

Mechanical Drawing 6 Mechanical Drawing 

Shop Problems. 4 Shop Probleins 4 

En^ish 4 English 4 

> n»m Course (rf Study, Dickinson High Sdwol, Jeney City, NJ. 
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Grade lOA (id Year) Grade lOB («d Year] 



Carpentry, or 10 Carpenby, or 18 

Cabinet-MAkmg. or 18 Cabinet-Making, or IB 

Pattem-Blakiiig and Foun- PBttem-Makiiig and Foun- 
dry Practice, or 18 dry Practice, or IS 

Madiiiie-Shop Rw^tice, or. IS Marfiine-Shop Practice, or.. 18 

Printing 18 Printing 18 

Mediauical Drawing 6 Mechanical Drawing. A 

Shop Problems i Shop Problema 4 

Eagliah, including Selected English, induding Selected 
Bradings. rdating to In- Headings, relating to In- 
dustries and Civics 4 dustries and Qvks 4 

COOPERATIVE HIGH-SCHOOL COUBSE 

CTo mq^Jement page 811} 

As excellent part-time system of education of high-school grade 
is seen in the Fitchburg CoBperative Hi^>-School Course. Fiteh- 
burg is a EDanufacturing city of about 40,000 inhabitants, with 
various types of industries. These manufacturers have felt the 
need for a long time of technically trained boys of high-school 
trtuning. One of tlie suceessful manufacturers in the city heard 
Pnrfessor Schneider describe his parUtime en^eering scluid one 
evening and he was impressed with the simplicity and practi- 
cability of the plan, and judged that such a scheme could be 
adapted to high-school students who wished to learn a trade and 
continue th^ir education at the same time. 

A committee was appointed from the different manufacturers to 
consider the advisability of such a plan in the local high school. 
The committee reported a plan for a combination shop and school 
course, offering the use of their shops for the practical instruction 
of apprentices if the school would provide the necessary academic 
instruction. The school committee agreed to this plan and many 
manufacturers entered into the agreement. 

The course outlined is <^ four years' duration, the same as the 
regular high-school course. The first year is spent wholly in the 
school and the next three years in the shop and school — one week 
in the shop and one we^ in the school. In order to carry out this 
scheme the manufacturers take boys in pairs so that by alternating 
they have one of the pair always at wco^, and likewise the school 
is provided with one of the pur. 
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The Ktchbui^ ocbeiiM of indnstriiil educati<Hi was put into 
operation August 1, 1908. with twenty-two peo|^e, eleven in tbe 
shop and elevoi in the school. The parents agree that the boy wili 
stay at this work for three yeois, and the manufacturer on hia part 
agrees to teach lum the various brandies of tbe trade designated 
in the agreement. In order to make this binding the parents must 
file a bond of fifty dollaia. 

Each Saturday morning the boy who has been at school that 
week goes to the shop in order to get hold of the job his mate is 
working on, and be r^dy to take it up Monday morning when the 
ahop-boy goes to school for a week. When there is a vacation 
week in school, work is provided in the shop, so that the boy does 
not loaf around the streets. The shop-work consists in instruction 
in the operation of lathes, planes, drilling machines, bench and 
floor work, and other machine work. The schoot-work is twenty 
weeks a year. Since it is such a short course only such subjects 
are taught as are of practical value to the student in the pursuit 
of a livdihood. The regular courses of high-school study were 
discarded, precedent ignored, and a new course of study made out. 

One great objection to cooperative parl^-time work in high schod 
is the fact that tbe vast majority of pupils enter the distributing, 
rather than the productive, branch of trade life. 

One of the best examples of the successful operation of a part- 
time system of education of intermediate school type Is the Ber^ly 
Industrial School. 

Beverly is a small manufacturing city with one very large indus- 
try, the manufacture of shoe machhiery by the United Shoe 
Machinery Company. The school authorities and this large cor- 
poration have entered into an agreement to furnish industrial 
education to young men between the ages of fourteen and twenty- 
five. Briefly, the plan of cooperation is the following: 

A separate department is organized in the factory of the United 
Shoe Machinery Company and equipped with all necessary 
machine tools for the accommodation of twenty-five boys at one 
time. Two groups of twenty-five alternate between the factory 
and the scboolhouse. The company furnishes all materials and 
keeps the accounts and purchases the product at established prices. 
The company makes up the deficit between the earnings of the 
practice shop as shown by the accounts and the cost of mainte- 
nance of the i»actice shop including tbe salary of the instructors 
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wUle in the shop. The hiring of the shop instructor or foretnan 
and the management of the shop are in the hands of the School 
Conunittee on liiduatriAl Education. This committee providea 
in the school instruction in shop mathematics, including the use 
of micrometers and other instruments of precision, mechanics, 
chemistry of the different kinds of materials used in the factory, 
free-hand sketches with dimension blue-print reading, mechanic^ 
drawing, English, civics, industrial economics, business forms and 
practice. The excellent laboratories and other equipment of the 
high school are available for the use of the industrial school after- 
noons and evenings and a portion of another school is used in the 
forenoons, as required. In this way excellent buildings and equip- 
ment are used at no additional cost to the city of Beverly and the 
cost of maintenance is reduced to a minimum. No pupil, how- 
ever, is bound by any agreement or indenture to continue to the 
end of any course. The only entrance requirements for a boy are 
that he shall have attained the age of fourteen years and shall have 
completed satisfactorily the sixth grade, at least, in the public 
elementary schools or an equivalent. The requirements of a 
pupil remaining in the school are satisfactory conduct and a reason- 
able degree of proficiency in his work. The greats stress is liud 
Ott the shop-work in case of ^loubt 



DAY INDUSTRrAL SCBOOL 
(Tos. 



Thb following trades are usually taught in a day 'industrial 
acbool: 

Caipmtry Mechanical draftsman 

Architectural draftsman Electrician 
Cabinet-maker Engineer 

Machinist Automobile reiMuring 

Carpentry. The course prodding tinning for the trade of car- 
penter consists of shop [ffsctice and science, study of building 
materiab, architectural drawing, mathematics, En^ish, and dvica. 

Architectural drqftaTnan. This course differs from the carpenter's 
course in having much of the shop-work replaced by work in the 
drafting-room, on building construction. 

Cabvut-tnaking. This course differs from the carpenter's course 
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in hftving more time devoted to t^&tx fiinutnre, etc, than to the 

building trade woit 

Machinwt. This course, in addition to English and civics, hf 
eludes machine-shop work, the mathematics underljring machine- 
shop wc^k, study of materials, drawing, and some work in steam 
and electricity. The shop-work consists ot practice in the usaaX 
<q>erations common to machine-shop work. 

Meekanical drt^aman. The mechanic^ draftnnan's coime is 
similar to the machinist's course with mudi lesa sht^work, and 
more practice in the drawing-roran on madiine-ahop work. 

EUetrieian. Tim course deals witli practical and theoretical 
dectricity, and includes electric wiring, building motors, winding 
armatures, testing and repairing circuits, and practical experience 
in the electric power station, etc. In addition there is special 
mathematics applied to electrical work, and Knglish and civics 
is also taught. 

Engineer. This course deals with the tlieory and practice ot 
Bteam work. It includes in addition F.ngliah and civics, some 
machine-shop practice, uid n)atli<Tiiati<y, 

Aiitomdnie repairvng. The automobile rep»ring course usually 
consists of work similar to that of the machinist's course, with 
spedd shop-work on the automobile and the study of 'iXa operation. 

MILLWBI6HTIN6 

In every manufacturing community there is a d«nand in tJie 
factories tvt a type <^ millwri^tt, or "handy man," who is able 
to do rough carpentry and pattern-making, general repair machine 
work, take care of bdts and gears, motors and djTiaiiios, do paint- 
ing and glazing, and electrical wiring of a rough character. This 
work does not demand the skill of a tool-maker or cabinet^-maker, 
and will appeal to tlie boy of ordinary mechanical ability. 

CoiTBSB OF Stodt (Ttoo yeon) 

Km 

'Bngti'l'i luitoiT, dvics, etc.; shop mathematics, Bketcbing and 
UiM>pfint wodoDf !Ope> wst 

lAboratoiy [Vactice and observation of the following subjects: 
Concrete and msaoniy, api^ied chemiatrj' and physics, 
hydraulics and plumbing; general knoiriedge, rather than 
^MCiSc atnlity is required in these subjects 30 ptr otnt 
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Shop prscUce in the fbllotriiig mbjeeta: Bough csrpentry and 
pattem-makmg, genentl repair machine work, care of belts 
and gears, care of motors and dynamos, and electrical wiring 
of a rough character, painting, glazing, and plumbing SO pet cent 

MetJiod qf teaeking. The metliod of teaching must be based 
upon the existence oi a mamtenauce problem in a factory. Some 
woric of this kind can, no doubt, be found in every achoot, &nd in 
order to make the work efficient it is probable that Bome outside 
sources of supply can be found. Arrangements should be made 
to let the boys work on a part-tdme basis in a factory, or have them, 
one at a time, spend some time in a factory or mill. In order to 
secure the highest degree of correlation it is desirable that the 
first-year shop-work should be baaed upon the project method; 
that during the second year, so far as practicable, the technical 
work be separated from the shop-work and handled upon a labo- 
ratory basis. Correlation should be carried out as far aa possible. 

Mackiw-shop work. Bep^ machine work differs from the 
r^pilar production work chieSy in the lack of apecial machines in 
' equipment, and in the fact that the machinists usually go with 
their Jobs from machine to machine. In many caaes the equip- 
ment is either inadequate or antiquated, and the machitusts have 
to exercise considerable ingenuity in doing their work with the 
means at their disposal. These conditions should be duplicated 
aa nearly as possible in the shop-work of this course. The course 
should include such work as ordinary operations on the sensitive 
and heavy duty drill press, milling, plam and simple index milling, 
including the cuttmg of plain gears, plain shaper work and con- 
aiiderable lathe work, including work on the cutting lathe. 

Btachmithing. This work could be adequately carried through 
with one or two small portable forges placed in Uie machine shop. 
Work of this kind should include brazing and some hardening and 
tempering. 

HtctrKol vxrk. The electrical work should include a study of 
tiie gross anatomy of the dynamo and motor. The pupils should 
learn the names and functions of parts, assemble and disassemble 
motors, and should become familiar with method of control, revers- 
ing, starting, etc., low tension work with number 18 wire; the usual 
series of board problems can be worked out with bells, annuncia- 
tors, etc. Practice should be given ia wiring, exposed wiring of the 
miU type, including drilling in concrete and masonry, and some 
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work with conduits, connecting up dynamos and motors according 
to the instructions (uniifllied with these machines. Houae-wiring, 
as distinguished from mill-wiring, should not be attempted to any 
extent. Maintenance work on interior circuits, including mainte- 
nance and simple repairs on dynamos and motors, should also be 
included. Considerable practical work can be found in the school 
itself. This can be supplemented by outside work through coSper- 
atiwi of the mills or itom the school department. 

Carpentry viork. Carpentry work should be of the character 
required of the mill machinist. The boy should cany the job 
through, both at the bench and, 00 far as safety permits, at the 
machines. Work should be entirely in the cheaper woods and 
should not call for a high degree of accuracy 01 finish. The follow- 
ing subjects should be covered in the course : butt, lap, and half -lap 
joint (no dovetailing); putting up rough partitions and floors; 
building stagings and scaffoldings, boxes and trucks. The aim 
is to turn out a comparatively rough, handy carpenter, and not a 
cabinet-maker; hence furniture-making should not be included. 

Steam piping. The object of tbis work should be to turn out a 
mechanic who can cut the ordinary iron piping and who knows 
how to cut threads so as to make a tight joint, working from a 
sketch plan. It should include the use of tiie hack saw, the cold 
chisel, hand dies for threading, and the operations of making up 
a threaded and union joint with different typea of valves, elbows, 
tees, etc This work cannot very well be done on an exercise basis 
and therefore should be included in the shop-work, because the 
only way to teat the job is by putting steam into it. 

Pattem^making. The mill machinist is often called upon to 
make simple patterns, m«nly where a piece of repair work is needed. 
For example, a gear breaks and a simple pattern is made from the 
broken gear, sent to a local foundry, and the casting is made in the 
machine shop. Usually the important factor here is time, rather 
than extreme care m the waste of iron. Solid patterns and umple 
core patterns cover all the demands of this course, lliese patterns 
should be made in the cheap wood, without extreme regard to 
accuracy. Instruction should include the use of the shrink rule 
Ux iron and brass, and provision should be made for the boy who 
has made the pattern to visit the factory so that he will understand 
the process of making the mold. 

Pamtmg and glaxing. The aim of this work is merely to turn 
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out a worfcer vbo can set an ordinary pane of glass. Ingtruction 
would therefore include removing broken glass, cleaning out the 
putty and old tacks, putting in the sew glass, tacking and putty- 
ing ^ work. 

Ccmcreie and maionry. CcmereU: Mixing, control of properties 
of concrete by changing the ingredients, good ajid bad mixtures 
for different purposes, pouring, setting, forming, dressing, etc., 
making paths, concrete forms of different kinds, as opportunity 
.offers. Matonry: Brick, hollow, tile, etc., laying, binding, arching, 
taking down old brick-work, the laying to line of masonry, mortar, 
the ingredients of mortar, control, conditions affecting settling, 
etc. This work should be largely laboratory in character, foUow- 
mg the lines of the New York Trade Schoid, where wwk of this 
kind is first set up and then torn down. Tbaa should be supple- 
mented by some construction work. 

Enginea and hoUeri. The aim of this course is to acquaint the 
pupil, in a g«ieral way, with the construction, operation, and 
function of steam units. This should include a general knowl- 
edge of names and functions of parts, and of the slide-valve en- 
gine, the crosB-compound engine, functions of accessories, such as 
feed pumps, injectors, gauge-glasses, steam gauges, ash-pits, differ- 
ent types of boilers, etc. laboratory study along these lines can 
be carried on with a large number of materiaJs secured from the 
junk heap and fitted for this purpose through the melting out of 
certain parts, so as to include the insides. In addition, a study of 
the gas engine should be iacluded. 

Drawing. The aim of this course is to give some degree of 
familiarity with reading all sorts of plans — piping plans, electrical 
wiring plans, machine-shop blue-prints, carpentry plans, plumbing 
plans, etc.; (1) exercises in reading simple plans of all the above; 
(2) exercises in sketching layouts, especially where the pupil is 
required to trace out a circuit, electrical, steam, or plumbing, etc.; 
(9) elements of mechanical drawing, simple work in the use of 
instmmemts and projections. 

Trade maSumatks. This course should include elementary 
instruction in rough trade methods of computing material, such as 
lumber, brick, concrete, time, cost, etc., as given in Vocational 
Matkematica. * 

Apjiied science. Applied science may be taught on a labo- 

t See VocaiioTuU Malimaaiiet, by W. H. Dooley. 
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rator; ba«>, with practical demonstrationB. It should include 
a rather general knowledge of a number of the simpler facts of 
phyaica and chemistry as appUed to trades, such as the ^ect of 
t^anperatuie upon material, expansion, contraction, melting, boil- 
ing, distillation; a little study of light, based upon the taking of 
photographs, properties of metals, etc., and a notion of the terms 
used in hydraulics, such as "head (^ water," "water flow," etc.. 
which should be based upon a study of the local water supply sys- 
tem. Pupils should be taught to explam practical questions, such 
as why concrete sets; how a furnace is built to give good combus- 
tion; what makes steam pressure; how it is controlled; what makes 
a dry boiler burst; how a fusible plug works, why a saw-tooth root 
is used on a weave shed to get good light; how electric lights are 
laid out in order to give prop^ illumiBation, etc.' 

SECONDARY DAY INDUSTRIAL SCHOOLS 

Tbh following are the departments and courses of study in the 
day work of the Holyoke Vocational School: 

DePASTMCHT of CaBFENTBT and BciLDIIiQ 

Firtt Year 
Shop Practice Trade EngKsk \ 

TnAa Mathematics Trade Drawing 

(About 90 pa oeot m shop floor) ' 
^Tplied Engluh Hygiene 

Applied Mathematics Physical Truiuiig 

(About SO pe> cent classroom) 

Second Year 
^Mp Practice Trade EngliA ' 

Trade Mathematics T^ade Drawing 

TVade Science Shop Management 

l^ade Hygiene 

(From SO to 60 per cent shop-winl:) 
English Mathonatics 

Civics Industrial Hiatory 

Hygiene Physical TYBining 

(Jftora 40 to 50 pM- cent classroom) 

■ See Apv^ed Scimee for Metd-Workert and Wood-Worken, by W. H. 
Dooh?. 
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Third Ytx^ 
Shop Practice Shc^ Drawing 

Shop MAthematica Shop Management 

(From 10 to 60 per cent ahop-work) 
P-ngTiah litcfatuie Mathematica 

Citiienship Industrial History 

Hygiene Phyaical Training 

(Ftom 40 to SO per cent classroom) 

Fourth Year (firtt ha^ 
Stiap nactice Shop Mathema^cs 

(SO per cent ahop-work) 
Ki^ish Drawing 

Uatbematica Hygiene 

Mechanica Physical Training 

(SO per cent dassroom) 

Fourth Year {second haif) 
The approitice enters the trade. A record of his wot^ is kepL TUa 
record becomeB « part of the complete trade record of the boy. 

Defabtmxnt or AfACHum-aHOF Fbacticb 
Firit Year 
Shop Practice Trade Mathematici 

Tndts En^ish Trade Drawing 

Slop Management l>ade Hygiene 

(80 per cent dK^>-work) 
Applied Mathematics Hygiene 

Applied Rneli.li Phyaical lUning 

(20 per cent daHmom) 

Secotid Year 
Shop PrarCtioe Trade English 

Trade Mathematics Trade Hygiene 

l^sde Sdence Shop Management 

(90 to eo pa oeot sbop^wark) 
Applied English Industrial Hiitory 

Applied Mathematics CitizenBhip 

^giene Physical Training 

General Mechanical Drawing 

(40 to M per cent classroom) 
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ThrdYear 
Shop Practice IVftde En^iah 

Tiade Mathemntici Tnde Science 

Shop Mwiagemeiit Trade J^giene 

(W to 60 per cent aluqi-woric) 
Engluh Litcratnte Matiicmatica 

CitiEenihip IndiutriBl Bistoiy 

Bygittie Fhf Bical Tnining 

GeocTsI MechMiica] Drawing 

(40 to SO per cent dMaroom) 

FomA Year ifint half) 
Shop hactke B^ted Trade Snlqecli 

(M per cent ihop-vc^k) 
Bn^irii MathenutiGS 

Scieaoe Drawing 

'Bypeae Phy ncal l^aining 

(SO per cent damoom) 

FouriA Year [lecOTid half) 
The ^)i«entioe enten the trade and the leoord ii kept of hia wotk. 

DKFABTiaiHT Or Fattebn-Masihq 
FintYear 
ShopPnctiae Trade En(^ 

Moulding l^sde Drawing 

Core-MiJciDg Shop Management 

Ttade Mathematka 

(80 per coat abop-woik) 
Applied En^iah Hygiene 

AnJied Mathematia Phyaical Training 

(!0 pa cent davroom) 

Second Year 
Shop Practice l>ade En^iah 

Trade Mathematica iWle Hy^ene 

Shop MftnAg pmpTi f MutffP"^? 

(SO to 60 ptt cent shop-work) 
Applied Engliih Industrial fflatoiy 

Applied Mathematica Citizenship 

^gioie Physical IVaining 

General Mechanical Drawing 
(W to SO per cent cl 
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Third Year 
ShopPiBdiee TndeEnBli^ ' 

Tnule Mathematka Trade Sdenee ' 

Shop Management Trade Hygieiie 

(SO to 00 pa cent sbop-wctrk } 

Citieenship Industrial History 

Efgiene Physicftl Training 

Genenl Medianical Drawing 

,(M toSOper cent clamoom) . 

Fourth Year {first half) 
Shop Pntdice Belated IVade Subjects ' 

(SO per cent shcfj-work) 
li^ngliah Matheroatica 

Sdence Drawing 

HygieiM Physical Truning 

(SO per cent daaaroom) 

Fourth Year (teamd half) 
"nw apprentice enten the trade. A record is kept of his work whidl 
becoiiKi a part of tlie con^lleted trade Kcord of the boy. 

Fva Year 
Sbop-Vork TndeEn^ish 

(1) Compofitiixi Tmde Drowiag 

it) Pceas-Woric Trade Hf ^ene 

IVade Matbematica 

(80 pel cent shop-work) 
Applied En^iah Civics 

Applied Mathenuitica Hygiene and Fhytieal TVoining 

(SO pa cent claBToom) 

Second Year 
Shop Practice Trade English 

Trade Mathematica lYsde Hygieiw 

Materials of Trade IVade Design 

(90 to 00 per cent ahop-work) 
Applied En^ish Applied Mathematics 

Citizenship IndustrisJ History 

Hygiene Physical Training 

(40 to M per cent cJaBaroom) 



D,ql,;.dbvG00glc 



«M AFFENDIX 

. TUrdrtar 

Shop Practice IHde&i^di 

'bmde HmUKDwticx Tnde Sdence 

Ualoub of Tnde Trade Hy^ene 

(M to m p« oent ■bop-wotk) 

Tlq gliA (Utentnre) MAthemAtifa 

Citisouhqi Indiutnal Hbtocr 

Hygiens FIiTbcbI 'naiiiing 

RngtuJi CoaqKMJtiail 

(40 to SO per oent daMnwoO 

Fmtrth Tear (fint ha^ 
SbopTneOix Belated T^Mle Sdiiecia 

{SO pa cent sbop-wwk) 
£iigliBh Bdathematioi 

I^inting Derign Hygiene 

Fhysca] Tnuning 
(SO per oait daxBroom) 

Fourth Year (teeond ha^ 
' "Dte apprentice enten the trade. A record of hii woA is bpL Thii 
tecotd becomea a part of the complete bade record of the boy. 

SHORT DNII COUBSES 

(To sttpplement page K) 

Ukit courses should be very specific. To iQustrate; A couise 

in any branch of cotton manufacture should not be 8ini[4y cotton 

mani^acture, but divided into units as follows: 

Carding and Spooling Department'^ 
Kddng and Carding — one year, two erenings a wedc 
Gimbing — one year, two ereningi a week. 
Drawing and Boving Frames — one year, two evenings a we^. 
Ring Spinning and Twisting — one year, two erenin^p a we^ 
Mule Spinning — one year, two evenings a week. 
Cotton sampling — one term, two evenbgs a week. 
Advanced Calculations in Carding and Spinning — one year, one eTening 

I From Course of Study, Bradford Durfee Tertile School, Fall Bivcr, 
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Weaving and Warp Preparation DepartmenU 
Spooling^ Warping and Sliuhiug — one term, two evenings a wc^ 
Plain Weaving and liiiing — one year, two evenings a week. 
Eancy Weaving and Kijng — one year, two evenings a week. 
Weaving and li^iing (French Class) — one year, two evenings a week. 
Weaving and li^xing (Portuguese Class) — one year, two evenings a week. 
Advanced Calculations in Weaving — one year, one evening a week. 

Deaypmtg Department 
Elementary Designing and Cloth Construction — one year, tluee eve- 
nings a week. 

Advanced Demgning and Cloth CoDstmction — one year, three evenings 

Jacquard Designing — one yeu. two evenings a week. 

KniOing Department 
^jeoal Knitting — one year, two evenings a we^j 

Smaller imits may be formed as follows: 

Cntt Coubsb oh Motobb and G&nebatobs Df TEH Elbcsucax 

Tradb wns Datkb 
Jan. ISA. Lesson L 



Organiaationof dais. Geoeralei- 
planation of topics in the couiss. 

Jan. 10th. Lesson 11. 

Magnetism. Permanent and dec- 
tTD-ni«gneta. 
]an. lath. Lesson HI. 

Principles of solenoid. 

Buks dt thumb. 
Jan. 17th. Lesson IV. 

Electrical onits. 

1. Tolt, ampoe, watt, oha. 

2. Ohm's law. 



Jan.e4th. Lesson TI. 
Altonating current motois. 
1. Sin^e phase. 
% Polyphase. 



Jan. 2eth. Lesson TIL 
Altwu.fi'ng current moton 

(otrntuHuiO. 
Jan. 31st. Lesson VIIL 
. Motor troubles. ^ 

1. Direct curre&t. 

(a) Location. 

(b) Bemedies. '] 
Feb. 2d. Lesson IX. ' 

Motor troubles. 
8. Alternating cunent 

(a) Location. 

(b) Ronediet. 
I>Wb. 7th. Lesson X. 

Motor abdication. 
Feb. gth. Lesson XI. 

Motor amJication (nmlMiMd). 
Feb. 14lh. Lesson XIL 

Uotor wiring. 
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Gbodp or Umr CotneoB FOB Cabpbntbbs ' 
Coune I. HoDM fmmiiig 

a. Baaed or baDoon frame ooiutmeliou 

b. Awning joistfl aroimd chimney itair aod otbcf oooiAo£$ 

Coune n. fioof contttiKlioi) 
m. Figniiiig lengtli o( 

1. Hipi 8. Cmmnon 

S. ViSty ^ 4. Jack! 

' b. Sted aqoara or grqibic metlnd 
I c. Boofi OTCt bayi 

Counem. SUii-boildiiv 

a. How to ky out rtory rod f ffbiditig ibdn ' 

{ b. ntcb board g. Open and dooed ■tain 

c I^t^xiitioiiing trcadi and tSmma fa. Newelled ataira 

d. Bough atair itringa L Hand-railing 

' e. Flatforai rtain j. Spandrd 

Coune IV. laiide Sniih 

a. Door and window oomtroclkn d. ConstnictioD of manteb 

b. WuDMotting e. Construction of chinadcMRla 



'Gbottp of Unit Coubsbs in DsAwnra iob CARPimaBs ] 
Cwne I. Blue-print laading 

0. Detail BkHching fa. Billing of material 

Coune n. M"M"B full-die detail laTont for milt woik 
Nora. — Hui wai4:*will be confined to innde finidi. 
TIm following pointi win be covefed: 
'^ a. Beamed ceilings ^ & China doeeta 

, b. Mantdi d. Stait wotk 

Coune in. Drawing and tradng for csrpeateta 

Non. — Tliii coune it intended to teach oupoiten how to nu^ dm 
in^ foi tbdr own tue in the tnule. It wiH oov«r the following {loiiita: 
a. Small itructuna fa. AheiatioDi 

1. GarogM I. AdtUtioiu 

i. Storehouin, et& t. Sttwe and office troA 
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Short Unit Codbses ik Fcm CABnssi-'iiAsisa 

1. Drafting. How to make workmg drawings. Use at scale diawiuga, 

Geometiy applied to wood-woiic 
t. lAying out rodj. Their object. pTeparation of cutting lists. 
8. Moulding and thrir application. 

4. Mitering and halving of angles. Mitering of curved and strai^t 
moulding. Principles to be observed around unusual anglea. 

5. Veneering. Preparation of grounds. Veneering with cauls; hammer 
method. Treatment of veneers. Veneering shaped surfaces. To 
apply tortoise shell tieatment oF celluloid and metal inlay. Malting 
of fau^ banding lines in circular work. 

8. General construction of fine cabinet work, including: aideboArds, 
dining^tables, gale-leg tables, center tables, sectional bookcases, 
bureaus, rolltop desks, writing-tables, china cabinets, como' cabinett^ 
card-tables, bedsteads. 

7. Showcases. Air-tight construction. 

8. Orders of architectuie. Dimennons of the classic orders of architec- 
ture apphed to cabinet-woric. 

9- Paneling- Constmction and fixing tA paneling. 
ID. Styles. Characteristics of English and French s^les. Suitable 
details for each period. 

Unit Codbsbs or Machikii-^of Pbacticb 

Course I. Mjtlring fits 

a. Stru^t-bore fit 

b. Stnt^t^tum fit 

Course II. Screw-cutting 

a. V-thread d- Grinding tools 

b. Square tliread e. Setting tools 

c. Acmethread t. Cluuge gears and manipuIatioD of machine 

Course til. Latbe-woA 

a. I^the-work on tool-making 

b. Making of taps, resmera, and cutters 

c. Dse of the taper, baddng off and relieving attachment 

ConraelV. Milling Hachine 
a. Spiral wwk on cotters b. Bevel gearing 

Course V. General milling maclune work 
a. Taps c Cutters 

fa. Beamers d Use of dividing tiead 
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Coune VI. Uiiiv«nnl Brindiiig 
ft- Hurvll'Tig of miL^hirw c- Gitenutl gnodiiig 

b. Intonwl grinding d. Surface grinding 

CmiTK Til. Shop aritlimelic tor nwdiiniata 
». Puller iq>eed and «iKi f. Cutting Bpneda of phna 

b. Gear apeedi g. Change gean for aaew tbia 

c. Simple gear buna cutting 

d. Compound gearing b. Tap«T turning 

e. Cutting ^leedi of Intbe L Indexing 

Course Vlll. Blufr^irint reading for machiniita 

a. Shiop iketching c. CoDTcntioDal diop metbodi 

b. Awdfsii of anembly drawing 



TEtADE EXTENSION COUBSE IN ELECTBICITY 

Divided into units — 
Each unit is conducted twice ■ week for dght wedm. 
1. Electricity and magnetism. 
i. Batteries. 

3 Blue-print reading and drawing for electiiciacs. 
4. Electrical drcuits. 
B. Direct current generators. 

6. Direct curr«ait motors. 

7. Inside wiring for light and power. 

8. Meters Mid meter testing. 
8. Power plant operatic»i. 

10. Alternating current geneTat<H«. 

11. Transformers. 

IS. Alternating current motors. 
Four courses can be carried on at one time. 



TRADE EXTENSION COUBSES 
Unit Coubbbb in Textile Design 
(Holyoke Vocational Scbod) 
Coune I. Stock 
a. Cotton b. aik c. Wool 
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Course n. Weave fomiBticn] 

a. Use of demga b. Conitmctioii of c. FoundatiOD weavei 

Comvein. Twillweavca 

a. Bx^uIm tw31 weaves b. Effect <rf color oo plain and tmS wcavei 
Comae IT. Cakulatioiu for yam 

a. Cotton b. Span uDc c. Wool and wonted 

Coune V. Fancy twiU weaves — BeductifHi and drafting of we«vea 

a. Htidiidng weaves b. Dtawiog in drafts c. Haniesa chain drafts 
Coune VI. Fabric analfBf 

a. Goth calculations 

Warp preparation and weaving wiD be taken np with work in textile dengu 
as a means of demonstrating and developing instruction in weave formo- 

Loom-fixinff 
I. Setting-up of looms 
C Leveling of looms 
8. Timmg of loom parts 

4. Setting-up of plain and fancy wcavo 

5. Remedying defects in weaving 

6. Instructions on automatic lo«»ns 



Unit Codbbis in Pbintino 
(Holyoke Vocaticmal School) 
CompoMon 
Course I. Book ctnnpOBtioa 



%, Division of words a. Two or n 

8. Ktiof-reader's marks . m one measure 

4. Paragraphs and indenUon b. With rules aod box heads 

Course n. Special compoution 

A. Newqiaper advertising 

B. Book and job sdvertisiiig 

Bunneffl cards, tickets, programs, booklets^ title^agEa, letter- 
heads, billheads, statemoits, etc 



Diqliz^dbyGoOgle 



CooTK m. Impontwn 
^ VotyAtpKf P^xr and ardbowd in printiiig 

b. For cylinder pra Finish 

Mugiiu, cegiita Wdgbt 

Hand and ""^h'"* fold* AdaptaHIi^ 

TWUCwtomi 

ConnelT. Ertimafing 
ft, 71w individiial job b. CompontioD and piew-wock 

Cutine up copj' L^xtr 

Coat of oompoaition RtiductiTeaiid iioiH>n>ductiTe tuns 

Coat of preai-work Suporiaion 

Coat of binding Interest in iiiTaatment 

Coat of ihipping Depreciation 

Coat of atodc Iiwurance 

Profit Genml overhead: 

Coalamdetan Telqibone. aiq^diea, rent, etc 

Preu-work 
Coorae I. Freaa-fceding 
1. Handling paper 8. Ibeping color on job 

t. Laj^ prioted aheeta 

Coune II. ElemenUty pnaa-wotk 
1. Patching up S. Putting mi onriay 

S.'llarldngout A. PuttiDg on imdodsj' 



Coune m. Advanced pi 

1. Making plalea type-high 8. How to place a cut ovatay 

2. Cutting ovKlays 

Course IV. Frinting-inka 

1. BdiziDg colora 

S. What inks are beat suited to different atocb 

S. When and how to nae Tamiabea, diToa, and reduoen 
Course V. Emboaung 

1. How to make ready 

S. Wax method 

9niAU Ekoinxxbikq Coubseb 
(Holyt^ Vocational School) 
Conrae I. BmleTB and Accaasniea 

1. Tubea Dry sheet 
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2. OosbgmliM' 


Damper 


Grata 


Regolaton 


Bridge mlb 






0. Connecting boilers in battoiea 




Thidmtwa of firea 


PiiebricbNidtlieirnM 


Stotm gauge. 


S. Fnrnace mcHitlu 


7. Steam trapa and thur um 


Blow-off ptpea 


How to take care of them 


Nonka 






B. Bcdudng valvea 


ManrhOta 


Foaming in boilen 


BnoM 


Sediment and ita (fleet 


4. CbM^-TslVM 


«. Pomp.— caie and operatian 


F<«H>ipai 


(rftame 


Fiuiblepliigil 




Safety-valvei 


Sc»k and ita effect! 


Watncolnnm 






10. Upright boikn 


S. BaffiLDguidbluteri 


Water tubes 


Injecton 


Cotutroction ol different typM 


Inqiintm 




Cottmn. 




1. HMtrngiyrteB. 


' S. Ktting in boOen, Ita caoM and 


». Direct 


how to lemedj 


b. Indinct 


To lay up ft* ■unune* 


c Combined BTrtem, 


8. Inqwction <4 buler and ■yrtau 


f. Feed water hMten 


Priming m boilert — Bow to pre- 


..Oi«ib»l«. 


vent - 


b. CkMcd beaten 


T. Return pumpa , 






S. StM^ tbe [HiqM OK for dif- 


8. Draft 


ferent capwJtr 


a. Natural 


«. OKulatioa df ■team 


b. Foiced 


■.Betuntnpa 


c. Induction 


b-Ah-vahtt 


«. Hot>water eyrtem 




Double and nn^ inpe ajiton 


Omnem. 




1. Steam enginea 


a. Gieen ettgiiie 


a. ^de valve 


a. Conrtpuction 0* 


b. CoMtmctiOn o( 


b. Setting valvea 


c. Eccentric 


& Putnam enpne 


d. Setting vajve 


a. Conrtructionol. 




b.SettilV valvea 
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4. Fitddnirg engine b. Caitrifiigd gmanon 

a. CoDatructioii of c Instia 

b. Valve KttiDg d. Deid wlwd 
JS. CcxIiM enpne 9, Tinfafaica 

ft. Constnictiam of a. Votial 

b. Setting vnlrei b. HorisontBl 

8. En^ne putons c.l£xedp 



e. Impnbe and reactian 
typw 

ID. IndiGaton 

K. CMistnicti(Hi of 
b. How to DM 



1. Mathemttiri h ^qdie* to BteNn engbwring 

Beading and ciMnputing h M M fjitw i u of indictttM dbgrem 

8. Ounpnting enqMiatioii of water from indicator diagnun 

9, Ratio and ezpanaion of rteam in cjrliDder 

A. FSgnring liie of Mfe^Talna for diffoent pamatea and grate 

ai«M 
0. Effi<dency of diffctent ^***^" of boilv jointft 
8. FaetOTi of evaporation 



6. Bnrtling and mfe working prt awi r e of boikn 
9. Bange of Cut-<^ U diffeiait tTpe* of engiiici ' 

10. The ue of slide mk in tteam oigme practice 

IL Coadeoetci 



Dnr CouBBiB nm Stkam EnanaiiBS add FmmaK 
(HolToke Vocatioita] Sdiool) 
Connel. Brakn 

a. CoutTDction of different ^pea 

b. Kguring effioenc? of joints ' 
{ c. Bracing and Btaying 

d. AacBtaining bunting and aafe wotkiag pnmm ) 

Cotne n. Boilei accomin 

a. Feed pmnpa d. Boiler con^KHnidi 

b. Feed piping e. Scak and ita effects 

c. Feed water heaters '■i 
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Counem 

s. Constructioii and woridng o( 
B. Plsln ilide-volve eiipiw 

a. Constmctiou and woAiiig at 

b. Valve letting 

Conrae IT. Corlua and automatic cogmea 

^- a. ConstTuction and iroAing of c Indicatiiig and computing 

diffsent tspta d. Kmn-pOirCT 

b. Valve setting — goTeniing 



a. Howk)cated 

b. Rgnring wefi 
B. SUam trapa 

a. Where lonted b. ConatrocticHi of 

EVENING RECREATIONAL WORK FOR BOYSi 

(To niFfkiement page SS) 
Becieation and phy deal education 
L Fenonal hypene 



b. Athklic games 

1. BJngUm 4. VoH^-Wl «. Baakct^Ndl 

8. Faaa-baD 
e. l^bkgama 

1. CboAa, 8. Cl>e«.etc 




MANUAL TRAINING 


(New 














FrojecU 
1. N«±Ue radc 4. Towel roBet 
C T squani S. Broom holder 
S. Drawing board 6. Hatrack 
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T. BmAiw^ 


14. Usgufawrack 


8. Sboeixoi 


IB. Nis»tive radc 


». Loom 


16. Printing fmae 






11. Waatebute 


1 18.Taboret 


IC Flower bmc 


19. Footstool 


18. Boolahelvea 


80. Skd 




Woodt 


Rm 


ftbhoeuqr 


Oak 


Wldtewood 


Aih 


Buttenitt 


Cheatnut 


Beedi 




SyaiDoie 


Opmittbw 


' TTie foOoiring procwM will 


be cx>iiiklered m mixing tbe ttatgmg 


(^>iecti: 




1. HeMoring 


11. Glning 


2. lining 


12. Nailing 


3. Flaning 


IS. Sci«wing 


4. Squaring 


14. VamiahiBg 


8. Gaging 


IS. Shellacking 


B. Samag 


16. Scraping 


1. Cbiading 




S. Boring 


18. Staining 


9. Gouging 




10. Chunfer planing 


». Grinding 



Pngect* 



1. Serving tmy 

2. Medicine cabinet , 
8. TaboTCt 

4. UmlwellA nu^ 
fi. Clothes rack 

6. Picture fnme 

7. Chair 

8. Desk 



II. Tekphooe (tsnd 

18. Telephone diair or tta 

18. Revolving bookrack 

14. I^wn Kttee 

15. Workbench 
10. Wheelbarrow 
IT. Hall seat 



10. XaUe 
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Also wotk vbiA inTolTta Kpftiring sad "fixLog" about the home: 
1. Setting glass 0. Makiiig window screens 

9. Mending fumiture jointa 7. Mttliipg piaiza gate 

8. Mending chui badu and seats S. Making keys from blanks 
4. Ilq>airing pans, etc. 9. Making chicken coop 

6. Wiring ekctfic bells 10. Making broods 

II. Uaking incnbatoT 

Woodt 

Pine Mahogany 

Qdk White wood (poplar) 

Ash Be«ch 

Gnmwood Sycamore 

Chestnut Black wakut 
Buttomrt 

Opsroftotu 
Fmeaaea will be liniilar to those of the seventh grade with the foDcnring 
itdditkmal: 

1. Babbeting 1. Glass setting 

2. damping 8. Wiring 
S. Downing t>. Faintjng 
4. Bevduig la Polishing 
A. Jointing 11. Caning 
e. Soldering 

HOW TO START TRAINING IN A FACTORY 

(Ai derekqied in the Curtiss Aeroplane Company, Buffalo, New Yo^ but 

applicable to any indiutry, by Fruik L. Glynn) 
EtUOUAmeiU 
Survey of plant by 



Geneial managei 
Rant manager 
Aaflistant plant Q 
Bicakdown from pny-foll diowing relative importance of d^>Brtnieiits 



Director of Inuning 

Genen] manager as to poHdea 

Hant manages and sanstant as to operation 
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1. SqiantoaMM-apueiiifactcaTaboutQOXeOOteeL 

For the loolioii of ludi activities as conld well be bought togetber 

u & ■eparste training unit. 
X. Separate Boor space in departmenla, the training for which hod beat 

be kqit in department. 
3. "Taggbg" of machioe or other abop nnita for traoing identiScatioB 

when it it necessary to lUstribute sdiool throughout dcporbnoit and 

have initructor circulate. 
Sott: TioB latter method requires even a more definite contrcd t^ 

Ihe truning director than the otba two, as the training identification 

is Iikd7 to be lostand importance become insignificant, lliia method 

is least ntiatacfawy and sbouU be tcaorted to only in ^i^yti""*! 



The equipment waa tnnrfened from the regular prodwdion dqiartments 
to the training department. 

NoU: At first there is likdf to be objection to this on the part of sopec- 
inteodents and foremen, but it can readily be seen that machines and ap[rfi- 
ances muri b«.^mHiW by them of^tRV undec the usual method of bi«fUdng 

No difficult, ftoweva', of this Mrt was eipaienced, as those in the 
Curtlss Company fostered and helped the establishment of the work in 

Vepartmenit {f trrniing 

Nate: Tbeae fluctuated from week to we^ according to the needs of the 
productitm manager based on developmait or changes in production. 

Each month, however, the employment office furaished the training 
department with an estimate of the help which would probably be required 
tor the two ensuing months. 

Thit fanned a batit for llietraiTtins department to viark on, at to Ihe manber* 
and kind cf training to be emjihanted dvrinQ that period, and reiolted ilteff 
into Ihe emflotfmmt (jffee gieing the training depaiment an order for hdp, 
and the employment manager was only too ploued to coSpezate in evaj 
way. 
He departments w^iich hare been opostive thus fax are; 
I. Machine work Drilling 

Screw machine Sin^iqundk 

Willing Doutde spindle 

Hand feed Shq>er 

Fowa feed Punch presi 

Lathe 
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«.pah.g 


Copp* 


Huid 


Liura 


MBcfaine 


a Acetylene and other gaa 


3. Drill grindlDg 


Welding 


4. Tool crib 


Branng 


6. Cable work 


Soldering 


Wrapping 




Splidng 


Stmt work 


Dipping 


Beamvork 


Soldering 


Fknelwoik 


8. Sheet meUl 


Wing float 


Bivrfing 


10. Doping 


Soldering 


11. Pinal wing BsaemUj 


7. Propeller woA 


U. Sewing 


SlMptng 


Panel eovering 


Uppbg 


FMKt maduoe 



1. EmjiaymaU c/Siea 

Kept the tnuning department filled to its capacity, drew Hie tmuted 
people from the training department, placed tbem on production in 
the factory for which they were trained, and maintained close daily 
contact with the training department througb exdiaoge of daily 

7 foi the employment office to keep the framing dtpart- 



The record of attendance, prntctuality. and time of all peraooi in 
training was reported daily to plant manager and traimng director by 
the regular time cleA. 
8. AeoounHug 

Bendoed to the training director a weekly report as to cost of sal- 
vage. expense, wages of learners, instmction, supervision and admiu- 



Noto: A sample sheet <rf weddy iqmrt may be found herewith, page 
242. 



The training diieetor tendered a daily and weddy report to the 
■YmrHfcgwwwi t summari£ing operation of training department, embody.- 
ing numba received, rejected, promoted, letumed. and eitiie opav 
ating cost of dqpartment. 



e preferably those taken bom the actnal pro- 
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dnrtuHi floor. Eipninienta were made wtth p«nonB baring had 
teacher'i trunuig and expoience in teaching activiliea closely related 
to the CuTtiss work. Tbey were employed by the trauuug deiiart- 
ment and fint put on production until they were thoroughly familiar 
with the work, when they were taken over for actual instruction. 

It was found that their sense of production wai knr and that they 
approached training largely from an academic point of view — that 
they tauf^t more of the construction of fiber than of parts, and ap- 
prcwched the problem aa "getting training and tdueaHon out cf produc- 
tion," rather than getting " produetion out qf training." 

It is stronf^ recommended that the moit practical type of person 
be employed, with factwy erperience as a background — providing 
td oourBe» that he or she is amenable to sofs^stion, has the propec 
point of view, personally and ability to not only "do the job" but 
also "to impart the infarmaiion" and eliminate all mystery. 

We found no difficulty in finding an abtmdanee of kighljf gual^td 
iiulruelort employed m the various shops on an houriy ba^ lliey 
were the exceptional persons and occaaionaJly we were mistaken in 
judgment. For instance, we found that a p^uate of a foRUoat 
technical college, who was an excellent producer, lacked teaching 
ability, apparently endeavoring to do the work of ten people instead' 
of having the ten persons do it under instruction. likewisev another 
operative was employed as instructor upon the high recommendation 
of a foreman who wanted to get rid of him and disliked to take him 
back eveu as a wtricman. 

lliese wse exceptional cases and were quidcly remedied by tbo 
■election of other operativefl who more than made good. 

Tlie difficulty lies oot mth instructors but with obtaining directora 
for (niginal layout of plan and organization which can be done in 
from one to tbee days, with the later general direetion left to the pro- 
duction manager of the factory and the operation of the training lie- 
partment to the instructors selected from the regular factory force. 
S. The learner 

The learner is taken in htrm the employment office^ taught the 
activity for which he is best 6tted, and promoted to the prodnctiiui 
&0OT by the employment office. 

It is highly advisable to refer pefsons of dovblfid phyrique or heaUk 
to the first Aid department for physical examination to be sure that 
the person is phsirically adapted to the work for which he would like 
to be trained. 
8. Lenffth qf dag 

The length cJ day is the same as that of the factory itself. 
4. roofs and equipment 

The tools and equipment are identical with those used m the factory 
itself. 
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0. Mtthodt (if eoiutrvetuM 

The methods of constToction and opentioii on the tame u in the 
(actoiy production. 
, 6. Froduet 

InBtrucdon ia obtained hora the legnlar production of tlie tadory 
for which the operative ia bdng trained. Tiere should be no prelim- 
inary "initiation" or "symbolic" work, altiiough mlvBge parts may 
be used to advantage Aa a Mmnnni in exlrmie ea*t$ fra the insbuo 
tioti whicb is introductory to the training room aa in aoe^lene welding. 



There is a difference between the bt^imung or "learning period" 
wage rate, in training dqiartment, and the "[woduction " wage rate 
after promotion. 

So long as the learner knowa that the wage rate wiD be increased 
automaticall; vpon 'pnmwtvm, and that j^romotioa depends upon 
"coming up to production," then juit so much will the learning period 
iefAorfenfil and the "production gait" acquired. This eliminates all 
need of discipline. 

Here again is llie hnportance of the instructor's "proiiuefton letu*" 



Every nufruetor Jioidd al*o be a PAcmuKiB. 

Perioaal rdatiotu 

This caused many adjustments and is of supreme significance to 
those who contemplate the induction of women into manufacturing. 

These relations may be summed up as follows: 
1. Pertoaal rapertition 

This required a woman jupnrMor with a faetorj/ and produatioH 
point of view. 
8. Clothing 

DuifOTm: It was found that a "two-piece" garment with complete 
waist was most aatisfaetor}'. It can be made in any factory so that 
trousers button to wuit. Trousers should be full and have small elas- 
tic bands to fit at top of shoes or ankle, thereby securing a good "hang" 
instead of turning them up and having them slopping down continu- 
ally. The waist should have dose-fitting neck, which can be turned 
under and left open or buttoned, and half sleeves. Spedal sleeves 
should be provided for welders, brazers, and others engt^ed in similar 
operations involving hazard, which may button on short sleeves. By 
having a two-piece suit it is uunecessBry for a woman to furnish her 
shirt-waist. Immediately this involves tex tuggeitum which ihmdd b» 
tUmini^ed. The two-piece suit also enables the uniform department 
tofileaehh^ofthetuitlolhegirlmateadottheeirttothetaii. 

The first unifonn, coating about iS.BQ, is provided by the company 
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wRbont diuge and 4 nplacanent made when neceMW^, but if the 
employee mnU two UDifonm at once, then tfae second one u provided 
at irtioleMle ooat 

When tlie empk^^ee leavei the service of the company, then \ xnn- 
VOBM must be returned before the employee receives her cmployinent 
tdeaseslip. 

C^M with rubber band (doth for cooler weather and net for summer) 
dioald be (nmisbed with eadi uniform. 

^UB is a yrty important ttemtnt, espedally bx *€ietg, as ■ woman's 
bair is likejy to catdi in moving mscbineiy, even a anuU motor hand 
diin. Besides, this iJiminatffi mnc^ difficulty as the hair may other- 
wise b«con>e loosaied and constantly in the way of the individual 

Aprons are provided for sudi activitiei as may soil the unifwm 
rq>id]y or permanently — a nibberoid apron in the machine shop, for 



Gills like to wear silk stocUngs and hi^heel ahoes or sliiqicn. 

llie stoding should be ot cotton and the shoes have low heeb. 
Otherwise the employee wiQ become greatly btigued, as the high heel 
idaoes the body in an unnatural position and one cannot work to 
advantage standing. This waa the cause of many women wanting to 
diange ova to a "sitting job." 

Wearing of jewelry is not permitted. 

Eadi large department has its rest-room for its employees, with a 
matron in dtarge. 

Admisutm is by spedal pass from the torelady, (or proper regulatioa. 

It is best to have several such rooms in a large factory rather than 
one, as more craivenient in an emergency and also preventing a great 
deal of wandering around tiie plant which otherwise would develop 
and canse a waste of time and confusion. ■ 
4. Asri^criDib 

Bscli femak employee is allowed a rest-period of not less than 
fifteen minutes eadi morning and each afteraoon. 
0. DntM/n^^Kater 

Hus is provided by drinkiiig fountains. In the warmer months the 
water is iced by having the feed pipe ctuled in the bottom of (Kdioaiy 
wooden, metal lined boxes in whidi ice is placed. 
0. XuneftsMi 

It fa the imi&at of the fsctories obtaining the beet results to servw 
at least hot soups, tea, coffee, or milk at the lund hour. 

In some cases la^e restaurants are provided and tfae hmch hour of 
the men "staggered" with that of the women so that they eat aofmi- 
rately or "staggered" by departments 

In other cases "canteen" stands are found in various secdons of the 
factory whoe service is given in selling various kinds of food, etc 
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It ia ahmys best to have one of these for men and aaother for 

7. Safety luuf laniiatum 

A very great percentage cj wodmh now entering indusb; Bie doing 
BO with little pievioiig factor? ezperienoe, if any. 

Constant attention as to safety and sanitation must be given so as 
to have the nevoomer feel that the medical department or neari>7 
Iiospital or company physician is a Firtl Aid rather than a LaH Aid. 

A scratch from fine wire may cause blood poison equally with a 
mare serious injury. 

Every eSort must be made to acquaint the girls and women of 
the targe sovjoe the First Aid can render. 

8. Stx rdaiioni 

In many factories sex difficulties have arisen and tended to decieaae 
fffoduction. 

If the women are piopaly inducted into industry tbrou^ trdnin^ 
properly supervised by a matron on the production floors, properiy 
dressed in a uniform garb, all difficulties automatically disai^iear. 
Capaeily 

lite operating ixpaaty of the entire training deportmait is two 
hundred and fifty pnaons at one time. The truning wiD turn ovev 
about once a wedc cm an avcmge thus providing ttuned workers at 
the rate of 10,000 a year or less ss the factory needs. 

Contrast this with a conditJon found in one of our largest plants 
where the factory needed two thousand trained workera a month and 
the training deportment was producing only at the rate of 100 ft 
month. 

The Curtiss accompli^mient shows that a large compiebensiTS 
plan and service is readily fcaoble if only the factory maaagement 
innsts upon it. 

Hm) usual custom and tradition of operation sdiools as a fHxde 
is on on annual baiit with aU iustcuctors contracted for on an oiuual 
salary. 

niese conditions must be entirely forgotten m intensivB training 
ot factory workers. 

Ilie batit tletaent in a trmniug department is ttsjfmt&tItQ«. A sec- 
tion for training may operate for one week or two weeks or month*. 
It must be conditioned upon factory juedt. 

This means that the instructor can best be taken from tbe depart- 
ment for whifji the training is required and when the quota of trained 
people is filled, the instructor goes back on the regular production 
floor and aansts not only in production, but also in following up tbe 
people tramed. 
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TRAINING CODBSES POE VOCATIONAL TEACHERS 
One of the great problenu coimect«d with vocatioiud education 

is the systematic training of a suffici^it number of instructors for 

existing and proposed vocational schools. 

A. Types of teachera required in day industrial school. 

1. Shop teacher — to give shop practice. 

i. Technical teacher — to give related trade knowledge 

for industrial intelligence. 
S. Academic teacher — to give goieral edncation. 

B. Part-time or continuaticra school. 

1. Technical teacher. 

2. Shop teacher (sometimes). 

C. Evening trade or industrial schocd. 

1. Shop teacher. 

2. TecJinical teacher. 

(The shop and technical instructors are the teacheta that give 
instruction which directly improves the effitnency of the student in 
his trade, and are spoken of as TocatioBal teachers. The academic 
teachers are considered as non- vocational teachers.) 

Experience shows that the academic or non-vocational teacher 
has a definite place in the organization, of a f uU-tune day industrial 
school, but not in the part-time or continuation or evening indus- 
trial classes. Pupils in a contmuation and evening school have 
intensely practical aims in attending school, and are not willing to 
study systematically the ordinuy academic subjects. This in- 
struction must be imparted in an incidental way, as the need of 
it appears, in teaching applied mathematics, applied science, etc. 

An analysis of vocational schools shows that any system for the 
training of teachers must provide for three distinct types: shop 
teacher, technical teacher, and academic teacher. 

A. Qualifications of the shop teacher. 

1. Age, 2S-40. 

2. Personality — win the respect of boys. 

S. Trade knowledge — know his trade as fully as a joumey- 

4. Tedmical knowledge of his trade — command of draw- 
ing, mathematics, and science of bis trade, 

C. Gaieral education — equivalent to at least on elemen- 
tary-school graduation. 



D,ql,;.dbvG00glc 



«« APPENDIX 

6. Prinaples and methods of teaching vocational educa- - 
tioD — that is, to understand the aim and purpose of 
bis woi^ and to know how to handle a class In the 
shop, etc. 

7. Ability to train baya to be skilled workere. 

B. Qualifications of a technical teacher or teacher nt related 
subjects. 

1. Age, 25-40. 

8. Personality — win the reqtect ot boys. 

9. IWie knowledge — experience and familiarity with the 
processes of the tzade, sueh as wiQ equip to teacb the 
mathematics, science, or drawing underlying the trade. 

4. Tec^mical knowledge — ability to teach the technical 
subjects by preparation of not less than two years be- 
yond the highest grade he b to teach. 

5. General education — equivalent to a high school. 

0. Principles and methods of teaching vocational education, 
so aa to understand the aim and purpose of his work 
and to know liow to prepare and conduct clasarooni 

7. Ability to apply, in a practical way, technical subjects 
to trade prd!>Ians. 

C. Qualifications of the academic or non-vocational teacher. 

1. Age, 25-10. 

«. Personality — win the respect ot boys. 

8. Trade knowledge: 

a. Appreciation of conditions and problems oi modem 
industry. 

b. Knowledge of the more common tools and nuu 

c Knowledge of the common trade proceasea carried 

on in the school. 
d. Natural mecdianical ability. 



4. Technical knowledge. 

a. ^plied science. 

5. General education. 

a. Normal school or coQ^e. 

6. Principles and methods of teaching. 

a. Vocational education (tedmical subjects). 
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b. Genool education. 
(1) Englisb. 
(a) Civics. 
(8) Economics. 
7. Ability to organise material and teach the same so as 
to interest the pupil and as far as possible have it func- 
tion in the lite of the pupil. 
Any scheme for the training of teachers should provide facilities 
for the training before entering the service and for the training of 
teachers in the service. This means at least an evening course 
and a day course if posnble. 

The advanti^es of the day course are: 

1. Efficient training, because the pupil's full time is given. 
S. Possible to have considerable practice m all types of 
vocational schools. 
Disadvantages : 

1. Only able to reach a few students — mecluuucs are not 
willing to give up positions. 
The advantages of evening courses: 

1. Possible to reach a large number of mechanics without 

loss of pay to them. 
S. Beach teachers already in the service. 
Disadvantages: 

1. Unable to have practice teaching in the day school. 
Therefore the most promising plan for the shop teachers is the 
evening course. A day course may be provided for the training of 
technical and academic instructors. 

A training course of two years should be provided for shop 
instructors, evenings; an evening course (two years) for technical 
and academic teachers, and a day course should also be provided 
for technical and academic teachers. 

Two Ybabb' Etenikg TB^nniiG Coubsb fob Txachebh 
Course for shop instructors. 

Principles and methods of teatJiing Tocatiouid sub- 
jects 60 hours 

Industrial science and mathematics 00 hours 

Special metiiods and practice leaching (shop) : 
Methods in shop instruction are to be given for 

each separate trade by a practical journeyman of 

the trade, who is an experienced tnide teacher 120 hours 
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Coutae [or technical instructon. 

Principles and methods ot teaching vocatioaal sub- 
jects 60 honrs 

Industrial Bcia>ce and mathematics 60 houra 

Special methods and practice teadiing: 
Science (shop and iqtplied) 
Mathematica (shop and applied) 
Drawing (shop and applied) 120 bouis 

Course for academic (non-Tocational subjects) iustruct<«s: 
Principles and methods oi t«whing vocation^ sub- 
jects 60 hours 

Industrial science SO hours 

Shop visits (diSetent trades to become >»iniliffr with 

tools and ^ipliances) 80 hours 

Special methods and practice teaidung: 



Civics 

Hirt<»7 60 hours 

Entkamcb RKQuiiiBifKmB TO EvDMiNa TkAonira Covbsbb 
To be admitted to tbe bwning course a person must possess the 
followii^ qualifications: 

Slop instructor: 
Age — Not less than twenty-five nor more than thirty-five years 

of age. 
Trade experience — A mmimum trade experience of eight years, 

three of which must be equivalent to apprenticeship erp^- 

ence. 
Educatiomd qualifications — Graduation from ao elem^itaiy 
' school or its equivalent 
Personality — Good phyucal condition and personal c^iaracter- 

istics. 

Technical instructor: 

Age — Not less than twenty-five nor more than thirty-five 
years of age. 

IWle experience — A minimum trade experience of eight years, 
three of which muat be equivalent to apprenticeship experi- 
&UX in one of the trades, under the trade experience ot the 
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shop instructor, or a truning in a trade, in a t«chnical school, 
or engineering department of a school that will give the indus- 
trial and trade experience which will enable him to teach the 
rdated trade subjects in sudi a way as to meet the needs of 
(vocational) the worker in the trades taught in the sdiooU, 
of the state or local community. 

Educati<mal qualifications — Graduation fnxn a high school, 
and a technical training in i^>plied mathematics through cal- 
culus; applied science through applied mechanics; applied 
dectricity, applied cbemistr;, and drawing to the extent of 
two years above the vocational school. 

Fenonality — Good physical condition, and personal chaiacter- 
istics. 

Academic instructor: 

Age — Not less than twenty-five nor more than thirty-five years. 

Technical knowledge — A knowledge of industry and trade as a 
wage-earner or amateur mechanic. 

Educational qualifications — Graduation fnxn S hi^ sdiool, 
and an academic tnuning which might be represented by two 
years above the high schooL 

Teaching experience — Three yean' successful e]q>erience in 
t,ear:hing above the sixth grade, and special abili^ in handling 
retarded pupils. It is absolutely necessary for a teacher to 
have a gamine interest in mechanical subjects and appren- 
tices. 

Personality — Good physical cooditioa sod personal chaiacter- 
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OUTLINE 

Craiter 1 
Tift Vahit t^ Induttrial Edueatum 

1. Hie Original Diatinctioii between Cultural and Technical E!du- 

2. Divisioiuof Education 2 

,S. Indiutrial Education S 

4. The Social Value of Industrial Education 4 

5. The Econamic Value of Induitrial Education .'. II 

S. QuestionB for Discuaaion 7 

7. Listed Sources and Ref^ence Material fM Future Beading..... 8 

ChafterII 
Tht Edaeational Netdt ej IVojh and ItuhutrtM 
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HOW TO STUDY 

AND 

TEACHING HOW TO STUDY 

By F. Bl. McMURRY 

PrvfattffBUmmtaryBdmtalif»,Ttaa*n CM^,Cei»mUaUilhtri«f, 

Every teacher, student and parent should read this 
book, — perhaps the most fundamentally important 
educational boolc tliat has recently appeared. 

Some of the questions which are fatty and help- 
fylly answered in the book: 

Whjr jonng people have not bees learning to itudy efteo- 
tively. 

The changes neceuaiy to be made in the icboola In oider 
that they may leam to itudy properly. 

How the lai^ amoant of waate in home itndy can be pre- 
vented. 

How adults should study. 

To what extent children have the native capacity and ex- 
perience necessary for fniitful study. 

What can be done towards teaching even the joongeit 
children to iona the right haUta of study. 

/Wf*, #1.50 iut,fiMtpaU. 

HOUGHTON MIFTLIN COMPANY 
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